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os oo ~.. PRERACK > f 
: ‘ ‘ . , 
> + The Committee on. the Education and Employment of Womeniin Science 
and Engineering was appointed by the Commissign on Human Resources in 
December 1974. Lts, charge was to examine the social and institutional 
constraints that limit the partieipation of women in science and . 
vigineering and to ‘setve as a focus for effort& to improve their 
utilization. 

Since September 1977, the Committee's studies have been supported * 

by the Offiice of Science .and Technology Policy, Executive Office of . Pa 
the ‘President. The Committee's first report to the OSTP entitled 
Climb ing. ‘the Academic Ladder: Doctoral Women Scientists in Academe was 
published in. April 1979. _Included in the report were recommendations: for 

“Improved utilization of women in faculty, postdogtoral, and advisory 
appointments. ~ - se 


This second, briefer report concerns the status of women scientists and 
.ongineers in private.industry and: the federal government. , In‘particular, 

it examines the extent to which their employment situation has improved 
since the advent of affirmative action mandates.’ The report consists: 
primarily of analyses of the available data on doctoral women. A more , 
intensive study, examining industry hiring of women scientists at all 

- degree’ levels and fecommpndat ions concerning theit recruitment is now 
“*.bejng planned.) - © ~ p : : 


Since its in€eption, the Committee has been chaired by Dr. Lilli 
-5. Hornly, Execut 1 Ve Director, Highe@h Education Resource Services, 


Wellesley College. 
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INTRODUCTION a 


: O See ' \ 

ihe ma jority’ “GE doctoral. sviehtists traditionally have ee employed 
in colleges and universities, although with considerable variation by. 
field. Since academic opportunities have shrunk in the .last few years 

' and are expected to decline more steeply in the next decade, a predictably. 

strong Mterest in industrial and government’ employment has emerged. The 

‘i — extent to which these sectors will absorb a rowing Boone of the Ph.D. 
popure[ tan igs not clear, LOR TEES 7 \ 


a 


. - This paaus is’ caeiauly: ‘rel¢vant to employment prospects “for f 
women scientists. In the past decade the number of women who annually. 

- earn doctorates in the sciences has tripled, while overall Ph.D. production 
peaked in 1973, and has de¢lined slowly since then. In addition, 
“significantly greater proportions’ of women scientists ‘than of men hgve 
relied historically on the academic job market, although they oo 

. characteristically been. employed ‘in untenured positions and in the lowest 
ranke.” 4! i ~ 38 

. ied ,° ~? - 
The rapid in¢rease in the pool of highly frained women scientists’ 
has coincided with not only a dedline in faculty openings, asxnoted: above, sos 
i , but also with,;two other important deVelopments: the emergence of a€firmative ae 
oe action. regulat ha and a change in social attitudes about the role of - | 
~ womens; The comb nation of these events might be expected to result in’ an - ee 
increased number of women in industry and government and improved 
opportunities for career advancement. 


This leads to an important set of migshi cts, To what extent are women, , 
| . scfentists’ in fact moving into these areas? Which industries or federal 
agencies. are hiring increasing proportions of women scientists? Do jab - 
functions differ by ‘sex? Are womeh being promoted to management positions 
as frequently as. en with the same training? Are salary. differences 
" narrowing? . - nad ; a 


About the report Ae 7 | 


. 


es a | 
This report tothe Office of Science and Technology. Policy presents 
data on the status of women gcientigts and engineers in private industry 
(Part 1) and the federal government (Part 2).» In particular, it examines 
the extent to which their employment situation has improved in the 1970's. 
The Committee's findings with respect to women scientists in-industry 


cee | 


7 ey . 4 
‘Commit tee on the, Education and Employment of Women in Science and Engineering, *— : 
Commission on Human Resources, National Research Council, Climbing tlhe oe 


»  Seademio Ladder?’ Doetoral Women Seientiste in Acadenic (Washington, De.) : 
Nat. forta | Acadety of Sciences,'1979). re. 38 i _ 
: : . 7 a i) , ‘ 
+ ; a 
* . : ] : \ iy 


constitute. an interim en to be fottoved by a more int¢ aive study of - 
recruitment and hiring patterns... - oo % - 
CG \ ; . , ‘ : . 5 
The sctentists under discussion are ‘those trained {nthe natural =. 
sciences, social sciences, and engineering. ~The report primarily concerns - 
Ph.D.s in these fields although some analyses of bachelor's and master's 
‘degree’ recipients appear in Part 2. Individuals with professional degrees 
in medicine, law, . eee. are not included. 
. < i“ : . : 
. 
_ e ‘*, Men and women will be compared a: terms of: employers, searelay. vs @ 
x salaries, :job functions, promotions, ‘and’ other variables. Changes over 
the 1970's in male/female differences may indicate the impact of affirmative 
actio programs and shifting social attitudes. Because of this focus, much 
af the discussion will be directed to employment patternx of recent Ph. D.s, 
for whon relative improvement would be expected to occur fifst. ’ 
ar ; 
The, sources of data for- the report: “are, described in the box on -the 
apposite, Page. a2 s 
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Perse ronanto ene = : bs 


. Primary Data Sources and.Their Scope, 
. % e .. * .* 
a Source 7 . 4 ee Scope of: the Data 
: ° - _ 4 aa een are 
Sypvey of Doat beaneee: Récipiente, 

_ Nattonal ‘Research. frouner 


@« 


A suey: conducted Gen aaiy since . Estimates from the survey are auby 

1973 that includes a sample of ject to possible error due to- pa 
about 65,000 scientists and ~ - sampling variability. Sampling. 
engineers-who earned Ph. D.s during errors, which provide a measure’ 
‘the period 1934-1976. ° The sample of .precision or confidence, have 


is carefully stratified by sex, ——i been computed for most statistics 
‘field,, and other’ variables and -in'the report. A fuller treatment 
“the survey responses weighted so ‘ of the subject is" provided dn 
as to estimate population. acca nee ae , 
- The quéstionnaire used ‘for the . oes 


ony 


1977 survey is*shown in Appendix 


A 7 : he oe BF } 
oo ; ee 
Survey. ‘of. Barned Doctokates, ae . : 
National. Research. Cunt _ # _ 2 & . = 
te . ‘ 


‘A virtually 100 percent ‘survey of “! the survey does not include persons 
. individuals receiving doctorates **” with professional degrees ‘in medi« 


' from U.S. institutions.. Through cine or law. Information on . 
the cooperation of graduate deans; employment plans at the time of 
- information is collected at . - receiving the Ph.D. 18, 99 Penceny. 


the time of receipt of the Ph.D. on ROMpTeres 
educational background and. future _ 
plans. : 


Central Personnel-Data File, : a 
‘Of fiee of Personnel Management ' ac ne’ on a ; a 

A ‘computerized. ifs of employment The data. do ‘not include persons 
data on. all fedefal personnel. By ‘employed by the various. intel1i- 
special request, a tape extract was -gence ‘and security agencies and 
obtained, cofitaining 1974 and £978 ° persons in ungraded positions. - The ° 


.{nformation on the population of analyges are limited to 1974 and - 
sclence .and engineering degree _ 1978 comparisons, since 1974 was fees 
recipients employed by, federal -’the Firat, year that informat:ion om: 


agencies. .A more detailed descrip: level and ffeld of-education was 

‘tion of the. Rent takees is provided routinely collected. Most items 

in Appendts GC. ' of information reported here were. 
100 percent -complete. ° 
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WOMEN IN [INDUSTRY , 8. ve : %. 4 | .# 


t ) s 
_ women ~~ ll percent. | (page r 


t. 
. and $4,000 more in-the mid-career group, based oh 1977. salaries. .. 
_ For the mid-career scientists and engineers the salary ‘ 


_ 


/ 4 SUMMARY OF FINDINGS 


a : “e 


A quarter of all male scientists and engineers in the.Ph.D. 


work force but only seven percent of ‘such women held positions. 


‘in industry in 1977. This differential is partly due-to the 

“fact that relatively few of the women Ph.D.s are in engineering *, 
and physics -- fields which together a¢tount for about 40 

percent of the doctorate- level jobs a industry. - (page 8) 


For several’ fields, the percentage of women among industrial 
, scientists was less than half thepr percentage in the Ph.D. 
work force; (page 9). a . . we ' 
‘ie ; 


: F o x ; . 
- Women represented approximately sdx percent of the net increase 


in induscrial R&D personnel between, 1973. and 1977. The electronics 
industrv ‘recorded the largest proportional | increase inp number: of 


+ 
ae 


Male doctorate~holders* ‘were ee as six as comparable oa . 
women. to be in managerial positions in 1977. (page 11) 


"ex differences, in sakfries for new Ph.D.s have been: pects 
‘reduced. Othezgylse, the pay differential remains — substantial: . 
men typically earned $7,500 more than women -among older Ph, D.s- 


differentials were noticeably larger; in the 1977,than in 1973. 
(page 15). oe 7g « & a 
Similar eeoper tiene of men aud women in,industry had acu ved 
“their doctorates from. prestigious academic dep4rtments (page , 
18), but in séveral fields the men were-more likely to have: ° 
engaged in postdoctoral study prior to. employment. ‘(page 20) 


‘ 
. 


oO ; nd ° f : Fe: 
— sex differegceg in hiring rates-and salaries are most marked: 


she life sciénces where the pool of doctoral women a8 


relatively large. (page 22) oe oe 2 _- 


“the svalidble data do not identify causes of oe ee 
employment , work activities, and salaries for men and women.” 
Ph. D.s ‘in ‘indust ry, (page 23}, 


WOMEN "LN THE FEDERAL GOWERNMEN' 


* 


¢ 


e 


® 


-.-at'a lower grade and a lower salary than comparable miles. This . 


a) \- = - ry 


e " Between 1974. and 1978 the number of wiite en édlenvises and 


Jeong ings? in the federal ‘government grew from just under ~ 


: Approxim tely 21 percent of the wore scientists and engi~. : 


. 8,000 tc’ hearly 12,000 or 50 percent," while total federal 
~ employment of ‘such personnel increased from See. 700, to 156,20 
or 16 percents . (page 27) 8 
“. ; On v, e ; ‘ 
, Women’ now “aécount ‘for one. in 13 of. the federally emptoyed 
scientists «and engineers at all dagree levels _ one - 20 
of the Ph. De peteomnc be. (page 27) | 


-:. aa 


2, 4 


e 


neérs wefe in GS 13 and above in 19 


8 compared with 45 re 
PERCERE of the men. \ (page, 28) 


‘ \ 

the’ prpportion oe surenbhepacands ‘angipeets ‘in GS oe 
showed an increase om 2.4 percent in is Yo 2.9 percent | e 
° in 1978. ~ (page 28) - ; ee ee ae. t 
-In senenar women “scientists and-engineers ‘were promoted tox-s 
a higher grade and. to managenent . positions*at a- faster rate 
than t@ir-male counterparts betwesp 1874 | a 1978, 

-FoFty percent of the women’ who ‘were. GS. “in: 19742ha4d' been °« 


promoted ¢o a° ‘Mi gher grade by 1978 comfa ad with 28? percent: ° ig 
of the men. Despite these. adjugtments,. women scientists and sO 


‘engineers. still hold only about: ee of the 17, 600) fpeeral 


_ managerial Jobs.- (page ae te ¢, 


7 


o Ksalary d differences—for men artd women” ‘ientists and? ‘engineers — 


‘remained substantial, despite the fa that fomen's earningg ‘ 


’ ¢limbed somewhat more. rapidly ‘than did-men's"over this period. 


eo 
e 


- In the mid-career groufy -- those. age 40-44 -- the differential! 


tw pay’ amounted to $4, 3 0 as‘of\ 1978, . (page 34) 
in 
Anong exe rlew accessions, women seeenetane were typically hired 


was found. at all degree levels and number. of years. arte the 
depfree waSTsaxneds = 36). 
Sex avetendiees in starting aalanies for new Ph.D.s in ‘government 
“are slight, but for those six years or- more - pest the doctorate, 
eghe differential prove: to . least $2,400. (page 36) e , 
Sex dtrfereneen’ tn- ntartihg, salaries and grade idvela Ar recent 
bachelor's and, master's degree holders’ remain large, with men 


earning almost 20 pércen® more than women. (page IDF 
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PH.D. “sctentists and éngineers in the labor’ 
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Pea 2 ae PART 1 ! | 
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DOCTORAL WOMEN SCIENTISTS AND ENGINEERS "IN INDUSTRY. 
” a se a at : is 
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Federal laws prohibiting sex discrimination ‘in employment first ° 
appeared in Title VEL of the Civil Rights Act of 1964. It was not until ° 
1971,*however, that government contractors were required to develop 
written affirmative action plans containing goals afd timetables. In 
1972, [tle VII was amended to &over all private employers of 15 or more 
‘persons -- regardless of whether or not they, recetve federal Fande -- 
tn addition to public institutions. The threat of losing’ government: 
contracts due ‘to failure .to comply isd real one. To date, the Labor 
Departyent has ,debarred 21 firms -£rdm federal contracts for this reason. 
. \, : we — 

To what extent have these pressures afteeted the rate of hiring and 
advancement of women scientists and engineers? ‘If. special efforts are’. 
being made toyards more equitable employment, one would expéct to find: . 
(1) an “increasing Proportion of the pool of qualified women among new 
hives,” (fi) ‘a*narrow{n of salary differencas, and (igi) growing numbers 
of women. Ln management ‘os{tions. ss et as i 

7 8 : : 


% f- ; —_ 
' ¢ \ $ ad se 

In this sectjon of the report, we.will examine’ recent trends in the’ 
‘employment /S women doctorates in private irfdustry -- their employers, 2 


wofk, activities, salariés, and othe® “chawacteristics. The mdleposts for 
menalbine progress will be 1973 and 1977 since these are the earliest and 
most. recent: years for which reliable longitudinal\data are available. 


‘ < 3 a 


> The data are derived from’the Nktional Research Council's 1973 and , 
1977 ‘surveys of doctorate recipients (see box,on page 3). Included are. 

i force who earned, doctorates 
‘LA the period since 1934, a en. ste 


who are self-employed. 


1h ; 
’ ies : 
s es : ° 


too 4 @. = i cae aS a oe 
/', The proportion of women-among new science and engineering Ph.D.s has ¥ 
risen sharply in recent years, to a 1977 level of 10 percent,in physical. 
sciences, 20 ‘percent in bioscfencesy? and nearly’30’percent tn social | 
sclencés (Figure 1.17. - . - ” | 4 
‘ %, e . 


“ . i & (a : ae : : . 
o. : : , : +. 


Busines? and frdustry employment figures shown hee. exclude individuals. 


FIGURE 1.1 Percent of doctoral degrees in science and engineering 
awarded to women, 19%@1977. . 
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.PERCENT WOMEN AMONG DOCTORATE RECIPIENTS 


10 Sciences 
oA 
v 
. | Engineering : 
7 : 
= °° 1971 1973 _ 1975 1927 . : 
ss YEAR OF DOCTORATE 
" SOURCE: ’ Survey of Earned. pean Nationa Research Council 4 
4 4. # 
. Employment Trends (°° oe te = 7 a 


A quarter of all male ‘scientists and éngineers with the Ph.D. but — 
only seven percent of such women held positions in industry in 1977 "a 


“(Table 1.1). The pattern is. similar among the most recent Ph.D, 


graduates, 


and although thegproportion ef women going into industry has increased ; & 
since 1973, it is still under 10 percent. This differential is ‘largely. due 
to the fact that relatively few of the women Ph.D.s are in engineering and - 


physics ~~ ffelds which together Hecdune for about 40 percent o 
level Jobs in industry. 


A 


the doctorate- 


4 


Utilization by Field 


annual repgrts to the Department of Labor on pine 
Such réports as a rule include the peré 
compared with their proportion in the available pool. 


programs. 


‘ 


TABLE 1.1 


: é 
Doctoral acientiste and engineers by ehploymant sector and sex 
e 1973 Employment _ 1977 Employment 
Men Women Men. Women 
All Ph.D.s he 
Number s 185,800 14,700 236 ,800 24 , 200 
‘ : aie 1 : ° 
2 Business/industry - 26 5 26 “7 
_, Academe i 47 7 ° 35 68 
U.S. government 9 ‘ 8. 5 
Other employers ‘10 17 11 20 
New Ph.D.s* . 
Number ; 26 , 400 3,000 . 22,500 4,400 % 
x Businese/ industry | 22 5 3B hoo, 
Academe | ; 56 73 52 64 
U.S. government a os 9 3 8 : 3 
© Other employers - 13> 19: 15. 24 


gg, 


¢ 


‘Earned doctorate-1-2 years prior to employment survey. 


SOURCE: 


Survey of Doctorate Recipients, National Research Council 
a 


ae: y 1 
All companies that have federal contracts are required to submit 


An 


wiae analysis of this sort is shown an Table 1.2. 


of women scientists is less than half their rate in the Ph. D. work force. 


affirmative action 
ent of women emp loyees 


industry- 


Among deeeueiecsteven: Sepeonells ‘the rate of industrial supleyient 


_ The discrepancy between | ‘percent of women employed in industry and. the 
percent avallability is largest in-the life sciences, wit 
discrepancy occurring in medical sciences. 
‘however, that {tf physics and engineering, which are major feeder fields 
for industry, ‘the percent women matches their reprqgentation- in tHe 

doctoral pool, 


° 


4 % 


T 


It is interest: 


> 


the greatest 
to note, 


¥ ; ’ r é . *: Fa ad 
\" TABLE 1.2 Percent doctoral women employed in industry and percent available, 1977 ~— ; . 
“ ; . . . : : “¢ ' 
” : . 
| i 2. . . . Tota} - % Women 
, : _ Ph.D. in No. womety dn Ph.D. 
, i i labor force 
; a , - os r. “ 
All fields 61,500 ° 1,700 c) Cy A. 
Engineering, math & physical : : 
sciences * 49,100 900 ‘ 4! : 
Mathematics 1,100 50 3 7 2 
. Cémputer sciences 2,900 100 x cr 7 
. Physics . 2% 3,900 80 a 2 2 ‘ 
. Chemistry 17,100 500. 8 3 26: 
Bs : Raph sciences a - 2,800 7 2: 4 : 
_” Engineering Ga 21, 300 100\_, 1s 1 ” 
, ‘Life aciences ’ -,. 8500 ~~ = 400 5. 13 by \] 
Agricultural sciences . ° 2,600 0 Pe 2 . 
« Medical‘ sciences . oo 2,400 ‘#100 4 13 - 
Biological -eciences «3,500 - 280 8 1é ‘ 
Behavioral & social sciences 3,900 -400' 9 18 ; 
wl . Semen pia pata t 
Paychology °1,800 - 200 ll 23 
a Social sciences “+  * 2,100 200 ) x4 


: : . ‘ . bey = 
SOURCE: Survey of Doctorate Recipients, National Reaearch Council _ . 


° 
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Profile by Industry ‘ ; 4 4 9 t 
re ’ : 
Overall, industrial R&D) personnel who hold science and engineering 
: doctorates increased by an estimated 8,900 in four years from 37,200 in = oe 
\ 1973 to 46,100 in 1979. Women represented six percent of the net increase.> 
° Of the manufacturing companies, the electrical equipment industry recorded .__ 
the Largest proportion of women among net R&D. growth -- 11 peréent -~ _ 
although.it sustained one of the lowest rates of growth of R&D personnel - 
over this perlod (Table 1,3).) 0° * - *y : 


” 
‘. 


a : The most striking under-representation of women scientists and ' 
‘. , engtneers In R&D appears in the fastest-growing industrial sector, "other 
"  nonmanufacturcing" companies, which grew at. an annual’ rate of 14 percent 
in number of Ph.D.s employed In R&D, but in which only .3.6 percent of the 
additional personnel were women. This sector includes companies engaged in 
“ . ' guch activities asvagriculture, thining, finance, and wholesale and. retail =? : 
my trade -- Fields in which few women scientists are found (with the possible : . 


axception of retall trade). 7 . a 


! " - | 7 . \ . 7 | : ' 
; : : t nr aro 
*The "electrical equipment" industry ineludes compantes whose Bross revenues . 
- are chlefily from electrical and -commyntecattans products,- such as AT&T , 
Genéral Hecerte; and West ipghouges etc. Industry grdéups are defined by the 
Standard [njlustrfal Classtfitcation of the Office of Management and Budget, oy 


‘é 


a 


t | moo : x : ‘ 7 
TABLE 1,3. Four-year growth in R & D personnel! who hold science and engineering 
doctorates by anGNEEEy group, including increase in numbers of women 


> -” 


\ 


™, 
- : . ‘ 
‘ : 7 Dottoral R & D Parsonnel 
: - . ; 4-Year Growth ; 

_ Industry os Average Annual | No. of Women as % ‘ 
Group’ 19731977 Growth (1973-77) Total Women of Increase ; 
Total employed "37,209 46,088 5.5% 8,879 531 6.0% ‘ 
Classifiable companies 44,974 43,410 5.6 B,436 525 6.2 

Manufacturing ; 32,253 39,603 5.3 7,350 461 6.3 

Chemicals. = 7,751 9,353 4.8 1,602 °° 98 6.1 

: Electrical equipment 6,085 6,858 3.0 ©1773 86 , i. 
Pharmaceuticals 3,206 4,297 7.6 1,091 77 ; 7.1 ; 

* Petroleum and refining’ 3,343 3,900 3.9 557 35 6.3 

Inatruments 2,259 --3,118 84° + 859 40 4.7. 

- Other Manufacturing “9,609 12,077 5.9 2,468 125 5.1 

Services 1,682 2,066 5.3 384 39 10.2 
“other non~manufacturing 1,039 1,741 13.8-° . 7202 25 . 3.6 e 

Non-classifiable’ companies’ 2,235 2,678 5.0 4436 13° 


eed 


‘includes judi sidudis whose primary work mcesyaty ia management or performance of research 
and development. 
2 Standard Industrial Classification. er 

. oS 


SOURCE: Survey of Doctorate Recipients, National Research Council 


Women. Managers a” Pe : . 
’ . ‘ ; . 
"Before laatatae: salary differenttals bebuser men and women, it is 


important to consider possible differences tn’ types of positions held. 


The available data on doctoral scientists and engineers in industry ‘do * 
not. ‘indicate the Tevel or ki ds of responsibility involved or experience 
required. Nor do many positions in industry lend’ themselves to classifica~ 
tion {nto well-defined categorfes such as occur in academic and ‘government 
Jobs. The 4dnformation at hand allows us to categorize jobs by industry 
group, peamary work activity, and: salary. _ a° 
oe , 

Some nal Oxcat? Cexcucen in work activities for ‘men and women are 
evident frém Figure 1,2. Men are twice as likely as their female 
colleagues to be in managerial posittons -- a difference which we will 


discuss later with reference to thelr comparative salaries. Within R&D” 


activities, basic research, a eds relatively more women scientists and 
development eee flore mén. oy. s 


. 


oh ‘ : *.- ; 
re a FIGURE 1.2 Primary work activities of doctoral sagntists and engineers in industry, 1977, 
. . : a . . : 7 + 7 . 
a dl . "Men _ = - e Women 
an oN , * ee a 
° Conqulungy : 
.f (4%) Bo 
es Waring ‘ { 


Other y. 
Activities 


A 


o 


‘Management 
Other tA&D 


ot A 


Management Activities 
of R&D (20%) (13%) 
(26%) 


Management 
of non R&D 
(10%) 


Coftsulting 
(4%) 


Devalogment 
(16%7 
4 


Applied 
Research 
(29%), ; 


Applied 
Research 
* (28%) 


SOURCE. Survey of Doctorate Recipients, Nationa Sfesearch Council 


> 
Woe : ; : 7 ’ 


4 


; 


; ry 
The’ 18 percent of women scientists and engineers in-nghagenent 


(R&I and other) in 1977 igs actually lower than the compara 


(fable 1,4). 


” . © ‘ 7 


’ 


7 , TABLE 1.4 Parcent of doctoral scientists and engineers in industry 
whose primary. work activity is management, 1973 and 1977 
: | Men ___Women . 
aa — ye 2% Managers 7 i 
oe” - @  *. : c, ro : i 
os ers ee. 1973 40.3 | 20.0 
, - 977 37.2 18.1 2 


it ee, 


- z) 3 , a : 
SOURCE: Survey of Doctorate Recipients, National Research Council 


-@ F to} ‘: 7 . e e a # 


‘oe . 2 - : . . 


le statistic | 
of 20 percent for 1973, although the difference is not statistically 
Stenificant. For both men’‘and women, the proportion who were managers 

wm Uropped. between 1973 and 1977, but the 2-t¥-1 ratio remained constant 


te 


ao _ Heciaindne anne’ an Wikies by. Fleld tae Ls 5), we find that the- 


* 
ae principal job functions for men and women are most’ dissimilar In the life 
a sclences. About 40 percent of the male “setehtists, but only 15 percent: of 
, vhe females, are engaged in. management of R&D.° In both the life amd 6s Ff ee. g i 
soclal sctences ~~ flelds with relatively large proportions of women Ph, D.sar-. _ 
men gre alee about wice as. likely to be employed as consultants. o 0 
7 ; ; be 
: : ’ care : : . y 0 # : . 
TABLE 1.5 Primary work activities of. doctoral scientists and engineers in industry by field and sex, 1977 - 
be Pee ae APS 
’ i Z un = o 
"4 : Engineering, 2 3 ‘ ; . 
Primary All math. , and Life Behavioral and ‘, 
-work ; , flelds physical sciences, sciences ~ social sciences , \ 
‘ activity Men Women ; __Man Women Men Women Men ° Women ; 
" oa . * fe . = So E sh ; — Do Ce a ee ee ; , - - 
Total’) 2 . 59,844 1,692 - 48,198 910. 8,126 413. 3,520 369 
» Total coparting activity — 59,038 —-1, 657 - 47,705: 893 | "7,954 41.) 3,379 | . 353 ‘ba 
. - Management of B&D y ya, Sa be OY 26.68. . 14.4e 39.3% 14.82" ." 160% 9.9% 
_ " Bawle research 6.7 14,8 * 6.8" 14.9 * 7.1 1g,2* 369 10.5* 
: Applled research . 25.5 29.3 . 26.6 36.2 * 18.0 24.1 28.3. ‘, 17.8 
a be ve lopment 16.3 7.0 19.0 14 54 3.4, hy 0.0 
; _. Management, other 9.5 «0 4.6% 9.2 4.5% 9.4 4. fr 14.4. ° 53% 
_ Consulting - 4.2 3.9 * 344 3.0 5.4 tee ® Wek gn HID 
Sales/market ing . 2.6 1.9 *2.3 0.6 * 4,1 2.2 © 332. te 
“Prof, services to individuals 1.5. 6.0" ° 0.7 . 1.6% -2)8. . 34 9.2 AWB 6 
Technical writing , be 71" 1,0 4.3% 257 4? 10,9 * 4.5 “19,9 
Production/inspect lon 240 4.0 * 2.0 bk «DB 2 2.7 . 6.6 * 0.4 -' 6.0, 
Other , = 2.55 7.9% 2.3 @ AL64* 2.6 5.8 5.7 14.7" 
. cee ; : ‘ = v F 
RSE! eccenenns t is aitat tuk teal ly, atRoLetcane aty the .05 level, a ; : : 
. : sober Survey of Dsekueete Replies, National Research Council, 7 
i, ; . : e = “os 
| ; he lag PB : ik. : . : . 
: Most marked te the difference between men and women primarily engaged 
‘in technicat writing and in "other" nonclassified work activities. About 
~ +5 percent of all industrially employed women scientists and engineers are 
- in these two categories, and they are moré than three times as jikely as ~ 
4 7 amen to hold such positions. The undefined work category presumably includes 
: _ uch functions as staff work, and other internal sdpport pEEVEOES e.g. 
- up ONree which are often not viewed as central to a company ' s pus thess: . . 
¢ : . Fi ¢ sO : , 
{ 7 r a . . ’ 
’ ; . t a ” 
J at “ 
: . v , ss eh 8 a 2 ™ . : . 
i Mee ag . a. ma v 2 : , ceed 3 . - q . 
*.' ; \ 7 , t ° , : _ ’ 
ne “the estimated percents fn- management of R&D and their corresponding 


mostamay Ete errots are: men,39.3 + 1 Je percent ; women, I. 8 + 3.4 percent. 7 + 


: ae ‘ 4 


What about promot fons to nAndpement sGattieds between 1973 and’ 1977? 
Is there evidence that women scientists and étgineers moved" into managerial . 
. slots ‘at a greater rate than did malé Puen. personnel “over, this perjod? a 
‘Table’ 1.6 shows that about one in six of the women of R&D staffs. (non- . 
“management ) in. 1973 was promoted to fanagement. positions ‘by 1977 as f 

. compared with slightly more than one in five of their male counterparts. 

However, the fference is not statistically significant. In,addition, 


‘Lt should be noted that the data-are’ not Seer rested by. age. which es be 
a factor’ L- rate of BEPRBELOT 


~~ ‘ é , ; . 
3 f. 2 ero. ‘ : a] 
TABLE 1. 6” Profotions of dsetoral Rsp’pereonnel | to eanagene of RAD, ° 
— 1973 to 1977, by sex. ; { 
* { A ry i ; " - ae 
“y . é 3s 3 ‘ bf] 
° = : 1. 
‘ 1973 


'. Number on R&D staff ; . . : on , ’ 


- 
*“nased on those responding to bdéth the 1973. and 1977 surveys. 
. ; o 
< NOTE: Estimated sampling errors are given. in parentheses. 
* SOURCE: Survey of Doctorate Recipients, National Research Council . 


, 


+ 8 oe _ 7 


edian industry salaries for men ai women scientists ake 
differkd by nearly 20 percent as of 1977: Undoubtedly, some part of the 
observed salary differential is attributable to the EeTAC veLy higher 
numbers of women among recent. Ph.D.s. 


For this: reasbny, salaries will be analyzed ‘separately for fie dlder 
Ph.D.s.-~/ those who-eatned degrees in the period 1934-1957; the mid-career 
group, 1 58- 1969 Ph.D.s; and three groups of. retent doctorates -- those 
who earned degrees in 1970-1972,:1973-1974, and 1975+1976. We will also a 
examine/salary differences when controlled ae number of full-time 
eqtiva ent years of experience. : ms 


Thanwal 3 Sakartes were menue far ‘February “1973 and February 1977: About 

95" percent of the urvey respondents provided salary infqrmation. Medians 

oe we re computed ai ie apleyed ae caon only. Self-employed individuals 
are “excludéd. ~ - se 

“ha 


. 
. 


| _ | a - 
"Te is. rechgrized that these groupings only partially. control for salary 
differences due*to cohort. However, because 6f the small numbers of tT 


in industry, a finer break-out by year of doctorate. would not afford’ 
rellabbe estates os med Lan porate ee ° 


' ca a4 a r4 


“ ee ye an "FIGURE 1.3 Median satéries of dgctoral scientists and 
ce F 7 an engineers in industry .by cohort.an sex, 1977. 


or ee va DOLLARS (thousands) 
i 2 ¢ 40 15 20 25 30,4 35. 40 


: . 1994. 
\. 1967 Ph.D.s 


“ Sos ddl 3 
: / 1970. 
1972 Ph.Ds 


- - ; “1973 . 
7 8 ge 7? 1974 Ph.D.s 


1975. 
1978 Ph.D.s 


’ 
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“As’ shown in Fi pure 1.3, the pay differential for men and women has 
been greatly reduced for the most recent Ph.D.s, based on 1977 data. 
“Otherwise, the salary disadvantage for women scientists and engineers in 
e industry remains substantial.- Men typically. earned $7,500 more than 
women among older Ph.Ds and $4,000 more in the mid-career group, For 
mid-career scientists and engineers, the salary gap was markedly wider 


in. 1977 than in 1973 .(Table 1,7). \ ‘ 
co a | : . 
- . > . . NX P 7 ‘ 

_ TARLE 1.7 9 Madian annual salaries of doctoral scientists and engineers in induatry* by’ field, cohort and | : 

we eex, 1973 and 1977 : ; 3 

’ " . . : : 
as me ar a ae 
: “ho S __ 1934'- 1957 Ph.Des ' . _: 1958 - 1969 Ph. D.a “1970 - 1972 Ph.Dia 
d . pat Man Women. DA EF. - Man _ Women Dife. Man ‘Women “Dif E, 


<ALL flelde ° 


| 1973. $28,100 $22,300. - 20.6% $22,800. $20,500) “10.1% $18,700" d}00 ape OS, 
om \ 0 p977 375700 30,000 20,4 - 31,400. 27,5008 12.4 - 26,800  %,600 10.4. oe 
. : : ; ; : . é : : ; ; ; ay 
“Engineering, math., at » ; a eo — 
‘ phyeical sciences “1973 , 27,700 22,1 20.2 22,700 20,400 10.1 . 18,700 - 16,400 \2.3 
os “1977 37,400 © — 31,300 - * 27,200 . 13.1 | - 26,800 23,500 2.3 
Life sciences 197% 28,900 ok - 23,100 19,700 14.7 * 17,700 14,800- 16.4 
. 1977, 37,800 fe 32,000 26,900 15.9 "25,600 22,300, » 12.9 
. . 4 ; : . we x" ooh — “6 v4 a 
“" ., Behavioral & social. a a : ae 
ecienced 1973 * a: — 27,700 .. 8 “- 20,200 + 17,500 13.4. 
7. 1977 * ht we * & =~ 29,800 30,400 + 2.0 
t : , mo ‘ ‘ Ae . vt 
*Data’ unreliable; Gotimated sampling Strore are greater than + $2,000. ae J 
t ] . : “, . : . me, re : 
Nore” Only" thoes full-t dow employed are included, -: , in : a ae 
4, SOURCE: Burvey of Doctorate Racipjence, National Research Coune{l": a as woo 2 3a 


t it 


oa — > |. 
fe . . 7 + . - oy z 4 — 2 a | 
_ i : : . ; : ms ie 
ae In all. Fields, -the salary patterns denonateate a growing: differential 
= with length of experience (Table 1.8), Among’ industria}ly employed physical. 
-  .  selentists and engineers with 0-2 years experience, women earned about 3700- 
or three percent less than their male col eagues. However, for thdse with 
the full-time equivalent of 15 years experjence or more, the differential in 
“pay increased‘taynearly 20 percent or a dollar difference of about | $6,000. 
The salary gap ts widest for life scientists. This. may stam partly from the 
considerable under-representation‘of women managers in the life: ‘sciences, as. 
noted on page: 12. Due to the sex differences in work activities in all fields, 
not only the Life sctences, we will’ next compatre earnings within primary job 
funetiens, and examine any remaining discrepancies. 


e 1 Saad 
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TABLE 1.8 Madian esaleries of doctoral scientiats and enginsere in industry ° : 
by field, full-time equivalent years of experience, ang sex, 1977 . an 


ro 8 
, — .¢« Be ' : : ‘ < , 
Field A no. of = an a oa SO 
- years experience __ Men_ __- Women. ___Diff. a a _ a 
j "All fielde+ ” see te Gf “ 
- 2 years or leas $21,000 —  !  §19,500 ' 
‘+5 years _ 23,000°° 20,900 
e 6-9 years co: 26,800 : 25,400 
ee years * 30,300 _ 28,200 . A \ 
19 years 33,100 : 27,200 * 
20024 years 35,400 ; 28,400 y ’ 
(25\years or more - 37,600 ! * 1 - 


Engineering, math., and 
physical sciences 


. 2, years or less “+ g21,200— _* $20,500 rs 
age i 5 years h 24 * 23,000 _ 21,600 . : : 
‘ ; 6-9 years 26,900 24,600 os 
*s 10-14 yeara . 30, 300 25, 700 ry 
: 15-19 years F 32,700 ‘ 26, 800- ° * 8 
20-24 years 35,000 * 28,300 
: 25 years more more = _ 37,500 . 30,400 , ’ soy 7 
9 ‘ - ‘ . ‘ 7 , en 7 
Life’ sciences eh . . ers se ag * 
2 years or less $19, 300 oe ww a Gig . . eo ee < ge. 2s 
; 3-5 years os 22,900. - $20/500 - -. “10.5% ae 7A 
moNY 6-9 years oo “25,700 -: * 23,100 10.1 © : re . ey a, 
aos... 1084 yeara | 30,300 ~ ee eo 8 ms. : ; we oh ae 
- 19419 yeara = ©. 35, 800 : _ ! -- ae “3 : ‘ : 
20-24 yeara oS 36,200. : rl ‘ oe me, ; ft 
25. years.or' tore - - . 37,600 28,200 25.0 eS \ 
Say ‘ : see ty : : ° - _ : 
: : . = . 
ne ee ee * \ 
e . ‘ 
“Data Sa estimated sempling errors are + $2, 000 or erperety ; . : se 
a ’ ¥ _ * : 
+The behavioral and social eciencea are included in Mall fields" but are. 7 F \ ; 
N : not shown eeparately due: to relatively large sampling errors. ; toes ; Bg hy \ % 
NOTE: Only thove full-time employed are included. . ; ; ; i \ 


_ SOURCE: « Surfey of Doctorate Recipients, National Research Council } : rm : , \ 
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“FIGURE .4 “Media salaries of Ra eee oa primary . 
. _/ work activity and years of-experience, 1977. ae ee a 
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- : .  % a . ~~ 2. 3 =a es ogy. 2. ee F . 
— ‘Figure 1. ie ine Table L. o show median salaries paid to R&D sepaontsl 
'. inthe engineering, mathematical, and physical sciences according to 
58 . primary work activity, years of experience, and sex. In this analysis, 
are the 1: | sciences and behavioral and social sciences are not shown ~ 
_ Separatély due to‘the small number of women:on which the salary estimates. 
_ would be based. Women engaged in performance of R&D (i.e., ‘basic 1s 
ie résearch, applied research, and, development) with 3-5 years gxperiencée 
typically earned $1,000 less than their male colleagues, while for those 
- with 15-19 years of experience, the differential increased. to $5,000. -  , 
. Among women managers of R&D, the salary patterns were quite different, 
with a consistently large (20 percent), gap in pay, except for Eneee with 
15 or more years: experience: 


te 


* a aa a “t 3 a - 
oh ee 7 wes 
r 1 ; 
Pc 7 ‘ P 2 2 8 _ a =) : ! 
“yo +. . TABLE 1.9 Median salaries of R&D persony@l ia ‘snginaerto, sathenatice,, and Ce AG or ae . 
- _ Physica). Sctences,-1977.__ ‘ ‘ - ae ae [ 
: a Os 4g : 2 ‘ : A Se: : e . ; 7 . F ee caer ee 
| ; A ; . 
Z oo. 
. ° : 
" ° _ . i) : t 
ss ' - a 
: fe r ; ~ ; « 
Primary work, activity: ae ~ a Lae Se ae 
Be bictotaanc of R&D 2 eg mG ae ry 
‘ an . 3-5 years experience A 200 — $22,400° Bye 4 
i ‘6~9 ‘yaars «26,000 "25,200 3.1 \ an ; 
an , 10-14 yeare . 28,900 $26,300 3? 9.0 | a 
ee me a 15-19 years: 7 30,000 _ 25,100- 16.3 ; t. eu 
~* o> ae *Managentent of R&D ny . sur ey om eas . - _ i cutee ope @ 
* 4. i o) 3-3 years is $23,400. ° $18,800 =. 19.7. Me 
e069 years 30,000 <> - 23,900... 20.30 nes "4 ; 
is ee on 1014 years. : 32,000 . + 25,800 9 +19.4 | ra 
oe et " 15-19 years. . 36,100 ~ 34° 400 - 47: S 3 | 
ay a *Data ungeliable; estimated sampling « errors are greater than + $2, ONO: 3 aoe te ~y . ‘s 
_ NOTE: (Only «those full- time employad are ineluded. ve : - . . oe ; my ee 
" . SOURCE : Survey of Doctorate ‘Recipients, . National Research Council * - - . 7 3 SO, : 3 . 
, : : _ , * : : aT 
Pha, : y re : . : car . -? : ; 
; ; i . ; : 5 4 7 . 
te cei naiee ia. tees of women in industry| - atl 
; "3 a pa ROR 
. ‘Across all fields, sigiiae proportions of men and women in industry . 
. had earned ‘doctorates ‘from prestigious departments. In both the EMP .* «+ 
i" ". fields. (engineering, mathematics, and physical. sciences) and the tite %& ee 
_ sciences,: the wSmen are: significantly, more likely to. have. received their 7 ee: 
. Ph.D.s from highly rated departments’ es the, reverse holds in ene ee. 
* ‘behavioral and social sciences: (Table 1 -10). te fee 8 a) a . 
- : 7 : az : 
po ‘TABLE 1.10 Recent science and engineering ‘Ph.D.8 employed in industry in . : 
1977 - } an a ee ae 
4 oe BO Be an % from prestigious doctoral departments? es : Oe 
ty . 1970 = 1976 Ph. D.s 1975-1976 Ph.D. only =~ 
$ to ie eae - _Men. «Men - Women ~ . . 
‘All flelae mS 41x an 40% 38% - 
Engineering ,- mathematics ' - . er ; , es _ ae 
and physical sciences . 43 » 49 44 | 55. y. : sy 
7 3 : ge Caan ey ; . . ' r . 
Life sciences oo = =. 35° «AL oe 28 34 eee . 
_ Behavioral and social =: . - : ‘  e ee - : 
. : : : : . oS : ‘ as ne ; 
: \paced: on Roose~Andersen ‘rating of. doctoral departments, published in: Kenrieth 
a 7 D. Roose and Charles 3., Andersen, A Rating of Graduate i dad maracas ae star tue , 
us “ee Council on Education, Washington, D.C. as ‘ e ao oP * oe 
‘ . SOURCE; Survey of Doctorate Recipients, Nat tonal Research Couhceil. ‘ 1 


, ae ‘ : . 
ar i : - A 
0. - A number ‘of companies provide fina prea aid to graduate students. pes 
in science. and engineering departments. ‘The extent to which women -. e 
‘students - receive such support is relevant in- that it may create early * _* 
cies with ees and. lead to subsequent eupsoyment: fe 4 . 3 i . 
— 
» Of the scientists -and eng imeers awarded, dieceewakes in 1976, about 
800, including 80 women, had‘re&eived support at some time: duting es 
oa : graduate school from’ company educational funds. It should be stressed. 
that this represents, less than one twentieth of all doctoral. sctence and 
* engineering students,” so that such support is only a small contribution” 
* to fiffancfal’ aid.. The majority of the reciptents were in the physical 
“ sciences and saptneering. Table 1.11-shows: that in a]1 departments but 
iby the sdctal sciences, male and female students are about equally Tikely 
» * * tO be auuporte by industry” eae oF a te. 2 gf ow a 
‘ : id \ ‘ y . ; i er ; ’ ‘ge , . 
rn : : ws Pe 
TABLE iit Recent science and ‘enginesring Ph, D. melts received support from foftpany educational — i 
-. « "¢ rads during stajuate ‘school, **.. J. _ .. * 2 a rs 
af Pa 7 ay 7 pce =. < *% = a j ae j ia’ } 
sf : ‘ m2 Pe Physical a ae 2 ( Life, + %*.  Suctal 
Ned Ph.D.s who have. * > sciences. _ Eng Lige ring ; “sciences ‘| -— sctences 
r Yeecelved gu i “3 Lait Men _- ‘Women Men Women* Men Women 
oe . « a _ . _ . . fe = egy 4 
. ec) CS © | a cc be (cc Pos 7 We 
o ae  , by? 48 0 abe 213 M19 | MLS » BA he ee 
1973 “No. ae) ree eee) ee ee “97.15. 
me Ff . 2 By 9 © 936 2 ty 20° 2,2 2.2 13 ve 
: a \ a rr yh ae, ° i a a 3. coo. . : ; _ 
1974 + No. re) cree | os.) ee Woy We 90 20 
a: © st Ss Sie ELD 1250 gee, odie 2y1 1.5 
1975 Nowe 7, (256 19° 415 3 -s 22 * «(ale 15 
» ™~ “6&0 11.3 + 6.0 B.8* ~ 222 5 ae5 i;6 os 
1976 No 283 | (26 307 vO 107.28 97 18. 
“ * ; % 7.3 -: 6.6 12.7.5 £11:8 2.8 3.0 7 2.1 “led 
: A “MN ; ie : : . . é 
é . SOURCE: Commission on Human: Resources, ‘Nat idnal Research Councii, Sumary . Report, Doctorate ‘Reetptente 
from Uni ted States UNVURPE REID, 1972- -19°%6 MGpORES: in Bhevker ies. : “. 
ee * ye “a - oe, ; 7 oe i ; 
\,. Quality a Men and Honen Ph. D. ss... - # . 7 _ F 
kg vA sieeetous report by this. Commit tee sought ta, assess ‘the relative ~~? 


Financial ° ‘Support’ during skaduate school a oe 


’ 


ANS 


quality of men and women scientists. at receipt of ° ‘the Ph.D. Given that 


no’ objective. measureg, of research potential exist, the Committee. concluded 


‘ that based on academic records, elapsed time from BA to Ph. D., and 


ranking of” graudate departmentg, attended, women scientists and engineers: 
on the’ average: are: at, least caval, (> men. in oe at. receipt of the 


. 
~ 


“>Commit tee on the’ Education and Employment of Women in Science’ and 


doctorate. ° 


~Fostdoctoral trdining prior to _enp}o yme 


cs 
“Las 


oe etween 70 and 1976 an: dineveus ide seopereler of Ph. D.8 in the 
physical and 11 


fp soalences éleéted postdoctoral study sollowing ° 
graduation: © 
jobs ‘have’ been available in“recent . -years. When asked Whether they had 
held a postdoctoral appointment prior to employment in industry about 40. 
percent of thé men in selected fields reported. "yes". Postdoctoral ~ 


training was far less prevalent among industrially enptoyed ‘WoURs, Seeere 
in thé biosciepces (Table 1, aoe 


Ft . o> 
e- 


é - be at, . 3d : = a : pe 
: Ss ees ’ y 7 . f ee . ‘ : ' . 
hans 4 ; rm, ; 
TABLE 1.12 . Racdat science and ebiieavine Ph.D.9 employed in in ry in 1977° fe 
and pancant who. had Paes postdoct one aia fleld and Sex sis 


Py 
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- | 4 Doctoral scientists in angusery 1977 

as -_ Men Women: | e a 
5 . . 1970-1976 % Who have ”'1970-1976 % Who have - ; 
ld ge Ph:D.s'  _-. held postdoc. Ph.D.s : 


held: 


Physics = ‘16420 OR (40%). 39° 4 1c) 
Sirah a ae 4,858 + 38 RK). 3 307 (HR) F's . 
Medical sciences —~ 797 4) (5%) 61 2a\hediz) 2 
Biological gscténcés . 1,38 °. 37 (442), » 159 45 (482) 

o 
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. SOURCE: ale) of Doctorate duciplenty: eon ‘Research\Council 


' fe ‘ . 

. : : “% 
ft ‘ @ 7 
. Engineering, Commission on Human Resources,. Nationa Research Council, 
“Climbing the Academic Ladder: Doctoral a Setengtste in Academe fe 


(Washington, D.C. : National oe Geen idaces, 79)6 


‘Commission: on ‘fumes Resources, N onal’ Res#arch ounct1, @ummary Report, 
* Poatorate Recipients from United States Gniverst tea, 1970-1976 reports * 
in the series @aghington, Ds Coe National Acad my of Sciences). 4 
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This’ ptesumably reflects the fact that er, traditional = 


” vo : . . . . _ — 


» 


F - « . a 7. . 3 
Industry's views of the destrability of poatdoctorttL education tend ; as 
‘+ to be mixed. Some companics regard the additional acadéinic training as | . 
-d Ufsadvantage in that [t motivates the young Ph.D, *away from applied 7 
7 ‘research and may further Greate an aloofness that is not cansonant with °‘ 
larger team-orlented tesearch. Other compantes prefer the Greater + , 
epectatization gained by the postdoctoral, particularly in certain rapidly- 


h - changing high technology flelds. In the past, only a minority of; - 
ye Gy corporat tons | have actively recruited from among postdoctoral studehts for 
a. - New, personnel. The fact that in recent years a growing proportidn of 
ho young PheD.s) in industry have taken postdoctorals may indicate that 
as companies are. now Increasing their redruiting at this level. ; oo 
’ 
ee in any case ry {s not cleay that the eenaralty lower incidence of = 


ae pontioecoe a training among women than men in industry has significant: 
es to cng, il ea got ; 


a4 : 2s “4 *. 


- indystry: hiring ee. 
. Among recent graduates. of aebente and engineering departments, womert 
Shae sgen less likely than men to seek positions in industry. The . 
; - * reasons for this are not known, but will ‘be explored by this Committee 
in a more intensive study of industrial *recruitment. Data are’ available, ~ 
“8 . however, on the number of new Ph.D.s who. were looking for industrial 2 
employment, and how. women fare in receivinb job offers. 


‘ ; \ 
oo! . \ ae 7S 
- rast 1.13 Number of 1970-1976 Yoctorate recipients seeking positions in industry — 
’ ‘ - and percent who had-signed contracts at the time of receiving tha Ph.D., . 
by field, cohort and se (estimated). ‘4 — 


= t _ ‘ Men _ . ; Women WY . ; 


Total : ; Total . 2, a 


WS og Vi 7 - planning Have: . planning Have - 
race : ; , employment. definite | Still employment definite Still 
= ___in_ industry jgb seeking in industry job seeking 
. % * 8 % * ; . 
‘Total 46,55] “79% - 24x 619 72%. 28% 
Field . . ; : 
; . Engineering, mathematica ° ‘ 
© i ee “and physical eciences 13,691 79 ~ 2) 300 74 26 
.. °° Life eciences . 1,794 . 77 23 : 98 ; 52 48 
t » Bahavgoral & social sci. 1,066. 81 19 > aa” 80 20: 
- ; 
Year of Doctorate ‘ po . my 
1970-1972 7,305 ‘61 19 *154 68 32 
1973-1974 5,145 ‘76 24 "199 ' 84 » 16 : . | 
1975~1976 "4,101, 80 20“ «2660 8. 66 8H, .. 
é, a i mM . oe 
EE = Fe SOURCE: «Survey of Doctorate Reciplente, National Rasearch Council i 
“4 c a vu 
‘Nattonal Research Counell, The [notaible Mndverstty:  Postdeatoral Bdueatton. : 
hoo. ‘ ry c : a * ‘ 
i ‘the United States (Washington, D.C.:  Natdonal Academy of Sctengesy, 1969), 4. 
: + pp. L97=204, 6 ian 2 aM \ 7” 
‘ { ‘ i " : = 
21. a 


A 
i , 5 
4 ae One measure of nds success {8 whether they have a definite Job‘ 
. at the time of receiving the doctorate. ‘Table 1.13, shows that 79 .. 
a e pefcent of the men had definite Jobs at the time of Ph.D. compared with . 
es @ 72 percent of the women. [t should be underscored that the figures are. | # 
= “based on graduates who reported they were seeking-positions {n.industry ~~ 
gen or. women who were looking for other kinds of positions or who expected 
a - “to be unemployed are not included.’ A greater success in receiving early 
ie offers ls particularly-eyident for men inythe life science fields. About 
three-fourths,of the malé Ph.D.s but only one-half of their female 
counterparts had definite comm{tments. | 


‘ 
% 


If we examine selected cohorts, there appears to have been a relative 
-- dmprovement in employment prospects for women who earned degrees in 1973 
‘ , . and 1974, followed by a sharp. decline for the 1975-1976 women graduates. * 


e 


Summary and Discussion 


A 


Despite ‘a rise, in the proportion of. recent women Ph.D.s employed in 
® industry between 1973 and:1977, women are-still less than three percent 7 
-of all doctoral scientists, and engineers in ‘industry.: In several fields, their 
rate df industrial-employment is less than half that of their availability 
y in the doctoral work force. The average: increase in women's R&D ° —_ wa 
employment -- six percent -= matched the average industrial rate of | 
growth in R&D personnel during this period, greatly exceeded it in the 
electrical equipment industry, and fell far short of the growth in "other 


e 


nonmanfacturing" industries. , : 
~The primary work functions of men and women differ significantly. 
Women are much more likaly than men to be ergaged su aneer and in "other" 
activities, and men are twice as likely as women fo be managers. 7 

oo a ae | 


a 


Salaries of female scientists and engineers are*lower than those of 
males, by percentages ranging frdW about three to almost 25 percent in | 
various fields and levels of aie. The salary’ differences. remain 

A . when earnings are controlled by primary job function, and are larger for 
. - . >. , Managers than for research personnel. Thege'salary differentials increaged 
» from 1973 to-1977, and remain large for all but the most recent hires. 


The evidence cited in this report suggests that despite the similarity 
of women and men doctoral scientists in @erms of educational background 
’ and quality, women are’less readily recruited and ‘hired for industrial 
, positions. 
a “ 
There,are thugs a number of important indications that despate 
ro : affirmative action requirements which now go back nearly ten years, male 
, = sclentists are hired earffler and paid mere.- The differences become most 
. Marked in the Life sclences, where the pool of doctoral women ts relat vely 
_ large. This is in contrast to the ot tgat ion In academe, where the fields. 
t | 3 
’ 7 . ; ao : 


f A r ‘ ane ' 2 : . : : fl 


ae , so este : e oe ; 
> 1 . Sa e : 4 Hae 2 nd : 
aoe be re a to Bo 

b : - . ee eae a : - 
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of mathematics .and chemlatry were found to be leaytraceptive to : 
‘ advancement Of women, as documented {in an earlier report of this Committee. “) 
s ‘ . * = ‘ = ‘ \ 2 , , 


“ ; 
With the information available at present, we can do little. more — —_ Aa 
_than speculat® about the reasens for these considerable differences. Does 
~w tle small Proportion of women doctorates who seek industrial employment 
reflect, {n some measure a perception that ‘such positions will not be 
ongental or rewarding? We know very little about the specific factors 
{Involved in such employment choices and decisions for .both men and women. 
For example, are women scientists less atttacted to year-round employment : 
due to family responsibilities? Does. work location or individual mobility 
play a larger role here than in academic employment? Are women scientists 
‘in industry more likely than those in academe tg be married, and thus’ to 
be éspecially constrained in their choices? We also have no information 
about the extent to which companies maintain explicit or impligit anti--. 
f nepotism polictes (which are: known to have a disproportionate impact on- 
women), or whether they recrutt. through open advertis ng in all cases. 
‘Further, the relatively. isolated ‘location of some major research 
laboratories may-make them undesirable for two-career. couples, who are 
known ta prefer the multiple choices available In metropolitan areas. 
-These issues underscore. the need for information on the marital status 
of women scientists in industry. ‘ie oy 
Given that there @ considerable -differences among industries in 2 
the. degreelof ut{lization of women scientists and engineers,.there may also a) 
Ce companies which are markedly more successful than others within 
the same industry in recruiting, hiring, and promoting women. Undoubtedly, .. © 
in some cases such successes resuw from particular affirmative action < oy 
efforts. [t 1s al’so possible that some companies have developed a: tradi- 
tion of mere equitable employment without such stimulus... 
_ 6 ‘ . 
The sex differences inhiring rates and salaries which persist - 
suggest that affirmative act ton mandates are ‘not enforced at professional 
. levels in*industry, but a firm’conelusion of, this sort must await.a more 
detailed study. ‘The fact that wotnen “ard: such a small fraction of the 
doctoral work force in intustry impligs that they are widely scattered. 
_; but does’ not preclude the possibility that they are concentrated in a 
few companies {n certain specialized work functfons which are. typically 
lower-ranking atid lower~salaried. At amy rate, the pene ae do 
‘« not indleate the reasofts for the differences we find in emplo ment, work 
 Jactivittes, and galaries eae hg and women Ph.D.s tf industry. ~- | ee 
’ .- LY : 
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WOMEN SCLENTISTS AND ENGINEERS 1N TH FEDERAL GOVERNMENT © 


as 


ng 


The federal government has a Iong history of laws and executive 
orders proh{biting employment digcrimination. Executive Order 11478, 
Iusued in-1969, required each agency and department to maintain an 
f affirmative program of equal employment opportunity. With the passage 
: Jof the Equal Employment Opportunity Act of. es enforcement provisions 
were SERenethened: 
: ( 

A number of internal government structures have’ Been created to deal | 
with affirmative action programs, recruitment policies, and bias complaints, 
The Federal Women's Program (FWP) was established in 1967 under the’ 
provisions of Executive Order 11375. FwP managers, located throughout - 

_ the federal agencies and departments,.are responsible for identifying 
; barriers within their organization and working with agency officials on 
.corrective Strategies, Agency-wide oversight of EEO policies is carried 
out by the Office of Personnel Management . (See box on next qpegen)” ee, 


e “ 


Recent sex discrimination cases ‘brought against federal agencies ‘ 
have focused attention on possible bias in promotions. In a July 1978 
es! -consent agreement, the Justice Department acknowledged ‘that there had 
been widespread discrimination against women professionals at the 
a Department of Energy. The suit was brought by a manpower analyst and 
some 255 other women in scientific and other professional positions. 
More recently, a discrimination suit was won by a woman mathematictan at 
the National Institutes of Health, granting her a retroactive, pay, raise. 
In the DOE case, the government reportedly agreed that there was ‘an $8 
4 million salary Benebe panes, for men and women in the same types OF posi- 
et tions. ! A . 
What is the. situation ‘for women scientists and engineers in other 
departments and agencies? Of particular interest is whether. women are — 
beftng hired, paid, and promoted ‘at the same rate as men with similar 


training. . | : a - 
Jf . . -~ 7 : ; = . : i eo. 
u . ; . ; : ‘ — | ; . . 
‘In this sect Lon we will éxamine employment data on men and women 
sefentists fn the’ federal government for 1974 and 1978. The-data were 
. obtained: from the Office of Personnel Management's computerized files 
e. and include the entire popylation of interest rather than a gample, (See 
~  -. box on page 3 for a description of the data base and its scope.) Included 
in the Fol Lowlny anahyecs are persons who werd ‘trained in science and 


‘ . \ ad 


. e ~ 


Vive map ban Pouty LS July 1978, p. >. 
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In February 1970 Alan ke Campbell, Direator of the Of'ftee of” Personnel 
| Management, submitted a atatememt to the Senate Comnittee on Human Resources 
for hearings on "The Coming Dacade: Ame rt ean Women and Humaye Koaources 
Poltetes and Programa". Follgwing te an excerpt of his atatement on Kederal 

qmpLoymen ae eT " . . ; 4 

With regard to Federal employment, women “comprised 30 (: percent of the total 
Federal civilian work force in 1977. They comprised 77.1 percent of employecs 
{in grades ‘1 through 4, but they comprised only 3.4 percent of employees in 
grades 16 through 18. Despite the Jatge number of women in the Federal Career : 
Service, few of them have reached the executive levels. 


_Of particular concern.tgday ig the scanty representation of women in grades. 
13 through 15 since these ‘comprise the "feeder group," ‘the ranks which produce. _ 
‘tomorrow's executives. + Since Federal mandgers tend to fill-top 100s almost =! * 
-exclusiv@ly from within, the paucity of women in the "feeder grades". “makes » it: 
extremely un Like Ly that the supergrade situation for women will a aac! 


so | Long as we hold te present ptatting habits. 


‘Hard data such as ‘these explain why the Pedeeal. Women's Program (FWP) was 
establighed in 1967 -- "to enhance employment: and advancement opportunities for 
womerdja Government." ‘The purpose of the FWP is to assist women in applying 
br, obtaining, and. advancing in Federal employment.” ‘The Federal Women's 

' Program Office, which is part of the Affirmative Employment Programs (ffice of . 
the Office of Personnel Management, provides Government-wide leadership and 
guldance to the Federal-Waomen's Program. P 
_Each Federal agency and department is required to have an FWP Manager, and 
‘today there are over 50. full-time and 10,000 part-time FWP Managers around the ss 
world. Each FWP Manager works to identify special employment problems for 
women within the Manager's organization. ‘Then the, FWP Manager works with top 
‘organization management to develop and implement strategies: for eliminating. 

barriers’ to full employment opportunities for women. 


Over the past 10 ears, we have certainly seen some progress. Although there 
still are far too Few women in the "feeder" grades and in the supergrades, 
there has been a significant increase in the number of women in professional: 

and technical Jobs tn grades 7 through 11. Federal employment for women has” - 
been enhanced through repeal.of restrictions on women bearing firéarms as 
Federal employees, repeal of height regtricttons for most Federal jobs, changes © 

* in leave provisions which allow advancing up to 30 days of sick leave for 
maternity, and increased use of part-time employment and flexible working 
schedules. But we etki have a long way to go. ; : J 


i) 
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The Civll Service Reform Act of 1978 includes provisions sugh.as merit pay 
‘fer supervisors and managers, .recruftment for women. and minorities where ‘they 

‘y are underrepresented, and new performance appraisal systems -- provistons with 
“tremendous potential impact on Federal women, The Office of Personnel. Management: 
Ryans to delegate much of the respdnsibtility for Implementing these provisfons to 
dgenc les. Therefore, the primarye*focus for agency FWP Managers in the coming 
years will be to help forge these implementing regulat tons and to assure that 
agency personnel polleles and practices: are both creat lt ve and equitable with 
regard to pegs ashe for women. 
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engineering fields, Bachelor's degree and above, * The population.is | 
further restricted to those employed in professional scientific or 
, engineering positions or in gertain administrative categories.’ Both 
competitive and excepted personnel arg included. However, the analyses 
are limited to graded positions. A 3. 3 y > 
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a 4 7 ’ : ~ es 
Utilization by Field = ‘ : | | de, Se 
iw Nae he , a ; ‘ 7 % 
he, Between 1974 and 1978 the number of women scientists and engineers : a 
.Tin the federal service grew by 50 percent from just under. 8,000 to nearly. ~ . yO 
- ' 12,Q00. ‘Total employmegt of scientists and engineers increased 16. , 
* percent over the same p@riod.. _ 
ae . 4 . =. fhe ' 4 4 
. '- * Women now account for one in thirteen of the federally employed 
Sao g¢ientists and engineers, Their representation varies considerably by 
. “field, howéver, as shown in Table 2.1, 
a “aes oot . : y - . * 7 , _ 
A a ace 7 ae <a | | : we, ™ 
\ TABLE 2.1 Numer and percent women among scientists and engineers in the : : 
ay federal government by field;,-1978 _ e . z 
"e . ; | . . . , | ; : : . & 
, ee All degree levels Re 
"| Flelds Sy_No. Women __% Women ro a 
-All scianoe/engr fields = 11,713 - 7.5 . 
- Mathemat icians/statisticiana 1,963 18.8 ‘ 
7 ‘Computer specialists 3 229 12,1 
‘Physicists - "206 ‘2.8 
Chenists - 979 13.5 
Other physical scientists ; . 550 6.1 
Efigineers ' . 617 0.9 ‘ 
Agricultural scientists 551. 2.6 , 
Bioacientists 1,929 17.3 ; 
Social -scientists* 47648 | . 23,3 4 ’ 
‘ , . “Field of highest degree, Specialties included in each of the field : ” 4 
R-° categories are shown in. Appendix C. ; a - 
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_.*Purposely excluded are degree recipiénts in the health and medical } 
_.... professional fields, The academic fields of science and engineering 
@ that were included are listed in Appendix C,. Table C-1. 


. = 7 en ‘ : _ 
See Appendtx C, Table C-2, for definitions of the selected occupational 
series -and titles) . ei, er i 
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“At ae Ph. D. set: ee governnent empl ied : abdut 800 women . oO ae 
scientists and : engineers’ in 1978, compared with fewer than 500 Nour years . 
earlier.’ ‘The proportion of womeh among doctorate-level. personnel -- 

in the federal: government.. and nationwide¢- is shown in Table 2.2. Wome © 

appear te be under-represented in nearly. ad] Eteles tarkedly 80. in 

bLoselences. : 


\ = i : : 4 < . . e 
+ : . ‘ 
TABLE By? Percent women among doves tad scientists. ard engineers ‘in the federal 
cc 4 a7 goyernment, 1978, and percent in the total labor force : 


‘e ‘ te a A = ne 5 - 
Cs ee +, . % — Ph.Dee in 3 | _ 
a . Field ‘of federal. government* Total labor force** ° | 4 
-_ doctorate® : are ‘No. women % women __% women on, s ov 
-All science/engr. fields it 13,953 761 5.2 9.7 4 ’ _ 
_ Mathematiciens/statisticians 51133 6.1 69. pr 4 | 7 
a ee Computer acientists rae 50 1 2.0 6.8 7 a « 
Physicists - ex hay 32 2.1 2.5 7 r 
Chemiste . 1,59 95 5.6 - 6.1 ~ 
. Other physical acientiste 1,878 ° 62 °° + 3.2 3.6 A 
Engineers “22,291 123° 10 0.5 
. Agricultural acientiste 1,232 45 1.2 2.0 - 
Bioscientists : 3 3,0k1° © 251. @ 6 °7,7 15.6 ye 
* Social scientists 1,842 | 245 11.7 ' 18.0 
ve . . — - - . . : . 
i 7 
*Specialties included in each of the field ‘netegortes are shown in Appendix on of , 
_ +Central Personnel Data File, U.S. Of fice of Personnel Management. 
\ 
s ** Survey of Doctorate Recipients, National Research Council, 1977 in, 
v~ r ‘ 
Grade distetbutton ™ 
The categories of federal employment are defined by Civil Service - 
: grade levels. Comparing the. grade distribution of men and women over time ’ 
yO i is a measure of their relative status and rates of advancement... _ a ah? ; 
ad om i . . 
; ; Table 2.3 shows that in 1978, 45.2 percent of the men Were GS 13's and . 
por #above compared with’ only 21,3 percent of the women scientists.. The -gap 
1 ts only slightly less than’that tn 1974, when the comparable data were 
a 45.4 and 20.6 percent, respectively. However, there ls,evidence of an 
_ Increased proportion of womenVin ‘grades 15-18 -- up from 2.4 to 2.9 - 
percent. This Increase in .the upper levels,: while modes ts: is dmportent hare 


due to the high. visibility of such positions # © ie es 


‘For women Ph.D. sclentists and engineers in particular, the progress - 
. 7 — : : i a * - ; * , . ~ : . * 
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TABLE 2.3 Percent grade distributipn of scientists and e 
federal government by sex, 1974 and 1978 © 


° , : ; + samme omen ~- ty : or enc —— oe . - : - = = — co > ae ‘ ‘ ‘ aes 7 7 
a4 2 a’ . ° (All degree levels) 7 . Ae 
= os 1974 aes 1978 
Grades Men Women Men Women tis ' 
- Below 11 ee <) eee ) 
ll ; 17.5 19.7 : 16.6 191 «| 
« 12 ee 23.2 18.4 : , 25.4 © 20.2 x ~ 
© 13 r/o) . 13.2 23.6 _12.9 
' 14 : 12.8 ° 5.0 | 13.0 9.5.5 
; 15 . 73 ae eer 24 
16-18 a a re ae 1.2. 0.5 ) re 
i, et a ‘ : — : = a " : \ a 
. *, 7 
a 
, ; ; 
oe 4 
‘ ’ 
» ' ’ . 
- ' : : : _e af sane earned 
Cee | is less obvious. While the proportion of. men in grades 15-18 remained 


* the Same over this period .~- about 23 percent. -~. the comparable figure 
for women Ph.D.s dropped from approximately 12 to 10 percent (Table 2.4). 
This may be partly due to an influx of women hired at. the GS 11 and 12 

levels which will -be discussed: later in th¥s-report (See page 35). 


TABLE 2.4 Percent grade distribution of Ph.D. scientists and engineers . 4% 


: "dn a government by sex, 1974 and 1978. . + 
| _— 
. : : 5 ae . we. . 7 
— (Ph.D.8 only) 
. 1974 - , 1978 . ‘ 

Grade ___Men Women Men - Women Sag 8 . + ’ 

| ar." * on a 6.30 a2 Se 
‘ 12 7 16.4. 21.8 16.4 26.0 | 

*1} - 31.0 33.4 28.9 = 29.3 . 

ie 184 1000-5 19.3 8.4 7 
is 16-18 r : ; 5.1 . we” 1.9 : z 4.2 1.7 . ‘ 
Oia es a 

Since women comprise relatively more of the recent hires, it is 

worthwhile to control by age in comparing their grade distribution wit® 

that for men. Except for the younger age*groups, women scientists have a ‘ 3 

grade profile very different from men. in the same fFive~year cohort (Figure 

. 2-1). And while the grade distribution: for men shifts upward significantly 
‘' tn the late thirties sand the forties, the profile for women over the same 
‘age span does not change materially. In all age groups, well over half of , . 
‘the women scientists havé not advanced past GS 12, whereas by the early. 
‘forties nearly 60 percent of their male colleagues have. age 
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FIGURE 2. 1 “Percent grade distribution of scientists and mae: 
in the Federal Government by age and. $8X,, , 1978. . 
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-Sentor- level positions 
In Table 2.5, we compare the proportiong\of men and women scientists. © 
and engineers n "senior-level" positions (GS NQ-15) and in the "super- 

_ grades" (GS 16-18) by field. In most fields of dence and engineering, 
“men are two to three times as likely tobe found ?grades 13-15. Even ip~ 
the social sciences where women fare best relative to their male counteg- 
parts, only one-fourth of the women ‘are ‘in senior-level positions, | , 

compared* with nearly one-half of the men. : — 
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TABLE 2.5 Percent of scientists and engifieers in grades 13+18 by field and 


te ‘dex, 1978 _ 7 a ae _ 
‘ - 7 . . fa ae > . ; Bing ; ? wohy, = : 
. a ; = — ia —_———- : 
a Bg, ae GS_13-15 GS 16-18 Se + [o 
Fields: ‘Men ? j 
ry ‘ Z ‘ i € : 
Mathematicians/statisticians 47% 24% 1.0% fo .42%- e 
Physical, scientists 51 . 18 1.8 0.4 - 
Engineers 49 18 - 0.9 » 042 
Agricultural scientists 20 6 0.7 °+ -0.0 
Bioscientiste , 38 14 1.2 0.2 
Social scientists — 46 25 2.9 0.8 Gu, 
‘*Pield of highest degree. Specialties included in each of the field » 


categories are shown in Appendix C. 


Promotions between 1974 and'1978. _ ss 
- . —— i Z 
In ordér to better assess. the changes in recent years, it will be 
necessary to examine separately the statistics for (1) scientists, and 
¢ngineers who were employed/jin the ederal government in both 1974 and 
1978, and (11) those hired since 914s. He #3 


: a t 
cae, 6 
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For women -sdientists and engineers who.were already in the federal 
service in.1974, an importang: measure of progress is their rate of . 
" premet ton, As indicated in Table 2.6, women were promoted at a faster 
' rate than their male counterpagts between 1974 and 1978. Forty- percent . 
of the women scientists and engineers who were at GS 12 in 1974 had been 
promoted to a higher grade by 1978 compared’ with only 28 percent of the 
‘men. Tt should be pointed out, however, that in 1974 there were already 
some. 45,000 men: scientists and enginéers in the higher grades conipared | 
with about 1,100 women, In this light, the seeming female advantage in 
pFomot Lon rates is not unexpected. Nonetheless, the promotion of, women 
- into grades 13-15 is critical as these are "feeder"! grades for executive 


* . . oO . é 
“hee : . : : 


posts." -Also important is the finding hist about 10 percent of the Women 1, _ 
selentists in GS'15-podsitions in 1974 had moved ‘into ene Supereradeee: a 
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- TABLE 2.6 Scientists and engineers full-time employed in the federal government 7 ee er 
; 1974-1978: selected ‘statistics on grade: Bromeerens oe 3 oy 
e : # promoted : \ . ir er 
‘ _ Number, at rade in 1974. " * between 1974 and 1978 .o ee 
- Men Women Men > Women — 8 te 3 . - 
, : * o : a 3 : aes - . 
au fields _— oF 
“". 6 ll 17,934, . 053° © 47.72. 56.6% fs a wo 
°GS 12.  * 24,302. ‘1,031 - 28.0 4001 fe a, oe 
GS 1300. 25,422 °°. 740 | 18630 27.5 oe | 
GS 14 - 12,936 ey es | 7) ne yi) 4%” , a 
Gs 15. 6772 - ) 1S 5s: 2 OM as 
- Physical eo 2. : . ts . 
scientists ' “ . , 
re : GS 11 2,272 : 251 . «51.4% 45.0% 
GS 12 . 3,785 182_—;. 29.2 -' . ° 30.8 
- 6813 4,283 1320 1 20.7% ~—-22.0 ar 7 
GS 14 2,370 : 34 - oe “19.0 , 35.3 . ; 
Gs 15 1,377 - Jo "45 . 18.8 - 
1, Bio-- a 8 ; a > 
id scientists : 
cs ll 898 180 46.3 39.4 
in _ GS 12 : 1,103 133 ‘37.3. . 33.9 
GS13o* 1,208, 84 28.3 19.0. : 
-GS 14 = 64550 35. ; "21:3 25.7 
Gs 15 * 336 8° 8.0 . . 0.0 
Inthe physical sciences and: bideelanees ~~ the two largest groups. 
 of.scientists iy the federal government -= thgfrelative rates of promotions 
af ‘women were f Avorable, except at the low@r levels, ae" men moved up “4 - 
ne a ; - & 
© 4a : ‘ . sy 
Whether ‘or not one has a\Ph,D. is ganevaiiy thought « to be less’ i ‘ 
critical ‘for advancement in th government than in academe. This view is ~ 


supported by the fact that as of\1978 only one-third of the 1,844 scientists _ 
and @@gineers in the. supergrades wefe Ph.D.s. Evat so, it may be of _ = 
‘interagt to examine Ph,D.s separately in terms of promotions... Table 2.7 

‘shows that male doctoral scientists d engineers ° were promoted out of GS 

12-13 more frequently than were comparable women, whereas at GS 14-15, the 

women scientists had higher promotion ra es. In biosciences,. which include | 

one-third of all-dgctoral women in the federal service, promotion of women. 
~tagged congistently belinda that for mens \ 0 - i ar | 
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\ geo a sonar ke made ‘by the director. of. 
‘\ box on page26,° 1 # r 
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oA rN 
a AEN ae we yee : - 
i spe achegtists and ecattalvs fu}l-time employed in redeyey government 
1h 
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ae -. ae deantar >. delected statisticd on: grade promotions ° 
; —%. : . - 
ie . % Promoted a ' 
between 1974 ahd 1978 . 
Women 
Ma ae om fields : . 7 a = ‘ . SO tet 
ae ee GS:12 °°... 1,455 °-. 68 557° 54 ee oe, , 
eee oe ee GRAS. egy 8 4R50 4104 ey 35.3 33.6 » oS 
a CS 14 "© 2,t25°* 56 ey ee 26.8 
GS*15 "1,524 ; 27. My te ee /ll 
ey ‘4° Physical | ene ae. ae oo os . ee 
poo. sedentisats ‘ _ - . ne Ba cel ‘ 
ee Gs120- «C 501 * 26°00 54.7 - 50.0 — . 36 ae \ * 
*: 6S 13 “2. 969 : 31 y 36.5 Bee Sag ON 
“6s la | 824 - UD 407% 3 26.3 .- 53.3 Moe ae * % 
6S 15 ot. 654 a Ps . 466 28.65 2: ; 
. ; : * 5 Ot 
Bloscientists oe ; Mwy 
“Gs 12° 393 ; 26 - . "2.52.2 38.9 i 
cs 13 ae 710 ; 43 33.0 (23.3 . 
GS 14 : 420° © 21 24.2 14,3 
6s 15 . 243° * -B.2 0.0 
, . - 3 sl 
Satary increases | } -_ » a a 
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“How :did women scientists and engineers fare in terms of salary 
increases over the 1974-1978 period? The following analysis of salaries 
is limited to persons full-time emp loyed in the federal government in _ 
both years. Comparisons are controllgd by age due to the aippropyetsonately>. * 
large number ‘of women ‘in. the younger age groups. 


, TABLE 2.8 Salary increases for full-time staff ats 4278 scientists and . _— 7 
\ _ : engineers in .the pedeyet eo vernnant: e 7 Se : 
. . . : . . * 
2A, Average annual 
Hedian salaries, 1974 ve Median aitastag: 1978 ncrease ike 
. Women Men _ Women __. Men Wo kes a 
Under 30 = F811, 860, $10,860 321, 300 - $20,800 15.8% 17.6%. | . 
(30-34, .15,980 15,690 | °324,790 24,540 11.5 13.0 
a , 35~39 - 20,370 : 19,190 °- 48,070 26,580 8.3 8.5 
i. oe 23,440 20,299 .32,090 = «- 27,830 + «8.5 8.2. ; 
ie 45-49 _- 24,510 20,75 eee ~. 28,750 7.5 8.5 
$0 aid over. 26,000 ~ 22,200: 3,770. 30,100 . 6.8 74.9. » 


- “in: penaent: pet salaries for women eetea bs pa suniheese: ae ee tn 
ae ~ increased somewhat faster than those for men, ‘resulting in a slightly... Pa ge Ms . 
gente. “: ‘narrower salary gap in 1978. In the 50-and-over age group, médian* ote. « 
co “-  -galaries had increased at an average annual | rate of...7.9 percent for women, ay RS 
ef ) ’ compared with, 6.8 percent for men; the salary differential remained |. oe 


dubstagtial, however, at $3,700 in 1978. ° -The largest differential 
occurred in. the mid-career group -~ those age 40-44 -- where women 


a Sd scientists’ ne engineers were ah ee paid $4, 300 less than men. 
% . } 
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= > Women in Management we . . _# & ae | . 4G «as 
f | . _. \ : me 8 - . 2: . . a 
\ ae Women. acientists “nd ‘euaiasers. were ‘promoted to management positions 


—s at a faster rate than men. in ‘the same age groups ~- a. finding that is 
Oe oy - gonsistent with: the data-on ‘grade promotions presented earlier. Only ~- 
. fone in twenty of the women. age 45 and over°held managerial jobs in 1974, 
while gne in ten did-so four years later. Despite the’ recent progress, Ss 


male dcientists and ‘engineers. in the..same age group we e. ne twice 
: as likely to be employed. as. -managers in 1978 er 2497 = 7 
tf + . ; oS - P _ = a ry ; . 


TABLE 23. 9. Scientists” and coolness 7G the faderal governndats 
, Percerf in manapertel: positions by. aBe and sex 


a re = ; ’ - a 
" : : Cu . é , 7 
' : 1974 eg 1978 ; ‘ 
—— ’ ; -% Managers : % Managers ake 
Oe ag, - * Age in 1974 | Men ‘Women “Men _ Women : ma 
eo gotta eR A fle ere aes eee: 
| “under 30-0 56S a ee ae eg ‘ 
: 30-34 - ; "71 2.8 * 9.7 “6.80 7. a 
oe y 5. 711.4 - 4.0 15.0 6:2 : 7 a a 
‘ 40-44. Se 141 2.9 17.1 7.7 c : fe 
745-49 —— : 16.9 5.8 : 18.3". 10.2 ‘ 5 ee een 
- 50 and over 17.7 5.3 18.3 8.7 - a 
? , . . ry : rs . 4 : * ~ 
a s Wadlndeie’ powitions for dein’ management , planning, or adminfetration . 4 
om - is the "functionals. classification", : o 
"NOTE: Includes- only-~ sthone -enployed in the federal government in both a 4 oe 
Ps : ' 1974 and 1978, . ; _ a Lg 
‘,  & > New Hires qe rie tc 2% ~ “ee 2? 2 . bo 


’ a . Bs ai e 


‘ Batween 1974 and 1978 about 5, 900 women’ scientigts and engineers 
Cy af were hired into the civil. Dervices, Accounting for 13 ‘percent. of the new. 
oe ee accesaions.- a : ae : Bek ‘. es 
oe : Pw 2 : es , ‘ os os " 4 7 PA 
: . . Table 2,10: shows the proportion of women among those hirgd from 
f a = sae 
— 7 NS y 
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i . a . . ‘ , a o one Sy sy . ~ | oe ' ad . . | ~. a 
-. outaide the government by fleld of training, and separate@statistics — at 
for the -10° agencles’ employing the largest numbers of scientists and * 
-engineer®. — Women comprised ‘ohly' two percent of the newly hired . a _ _ 
_ efgineers but nearly 30 percent of the soclal gefentists, . + ° ,@ at, Ve a 1 
a i 2 a ~ —, " Loo 
' Within academtc specialties there is considerable variation among - 
e _ _agerictes in-the- proportion of women hired. HEW ranked first "in the’ v 
«~ i). proport ton of women akientists hired, -- close to 40 percent. Both NASA 
"and the Veterans Administratian (VA), show higher-than-awerage employment 
. of women'in at least eight- out of nine fields,’ while the Environmental 
-, 4  Protectlon Agency (EPA) and the Department of Trinsportation (DOT) have : 


e4 “ar than-~ave rage record in seven out of nine Fields. The Defense — Bases . 
, artment {8 lower in all nine fields,. for the lowest overall proportion 7 
: J! women scientists and engineers’ among_these. 10 agencies, - 
> ae A . ae ~ Lee ‘ » 5 i 7 me 8 
f t - ‘ , ‘ ° ° Se z : F 
7 * TABLE 2.10 PROPORTION OF WOMEN AMONG NEW HIRES: Proportion of women among ecientists and enginsere hired into the 
’ . federal sarvice between 1974 and 1978 (all deggae levola — te a 
ap Ge an aia ew te, ee ee I SO pene wales Se ee <. ee Steen ian ae 
o : ‘ 7 & a ; ‘§ : , a? ‘ 7 ales si ieeeameuciaienas Ts ia Si raat ac teria San 7 Eamets 
* 4 a Ri : ‘3 - . 8 J ‘g “a < 
en ~~ .° Fleld* 4a 8 E P = 4 rst § s 's] 
a a" Be ‘ ° . : : , / eC 
. Atl Sctence/engr. flelde 4 769° 1keB 38652156 = 10.2 20,324.85 ¢ 
‘ 1 s y yea any "S : 
Mathemat iclane/statistictans 25.7 19.7 29.3 - BLL . 26.9 22.9 36.2 29.5 29.6 52.9 13.6 : : 
7 Computer. spectaliete Mel 93 194 20,021 -23,.9 1702, dO 35.7. 
Physiciet® 5.8 07317 9182 0 15.2 9-757, 6k 0 0 22.48 a Rg 
. = : bates aL Fi 7 A . foe ee ; 3 
, Chemlote — ML WG 15.0 OL 294 1D OF TG 6.3 © 26.9 11.0 
"Other physical eclentista I 1049., . gcoel 33.3 11.7 5.0 12.5° 6.7 - log 7.2 
ws oe soa “gece AES el rs : as , : ; A 
"Rng in eg hy genta “23 18 F307 5.6 16 87 25 ad 26, 5 6. 
gra Bad BR : . * : ae ; : ; 
pee Ae .,) Agricultural eclentiste 84° 544 9.2- 26.3 18.2 °3.6 22.1° 10,0 26.1 © Ibe 6.0 
a Biosctent iste . BG 196 16.4 45,9 266711 2204 5455050028, 
: Soctal acientiste 28.6 18.5 31.5 45,0 33.8 26.3 ~ 30.3, 286 24.2 27.8 24.5 ae 
© * 2 ad hacen linemen ema : : Seager eee ee ee ” 
4. "Field of highest degtea, Specialities included in each. of the Field categories are shown in Appendix C, \ . 
: . , bad : 2 . 
. : , , . xo: ay i a 
a i on . oo % ie : a Z ” * 
” Athong Ph.D. scientists and engineers hired into the federal 
ee a government’ since 1974, womey accdgunt for only about 8 percent of the total, 7 
although theySire more thn 16 pe gent of the recent doctorate-holders  * - s 
—” (Pable, 2.11). In otherords,; the number of women Ph.D.g among new accessions - a 
_te about. hg@pf that suggested by their presence in the pool of new Fh.D.a. - ie 
- Their hiy fy rates, which vary considerably by fleld, mést nearly correspond : 7 
to avallabiilty in physics and mathemattes. 
Ce: _ : a 8 ’ s, = , 
’ 
a ‘ %y 
t 
; : 


a TABLE 2.11. PROPORTION OF WOMEN AMONG: NEW PH.D. HIRES: © Proportion of. = go 

3 ae —— ,Women among Ph.D. scientists and engineers hired into the a ~ a 
, an . federal service between 1974 and 1978, and their percent . 
: 7°. avatlability among graduates, during the same period. 


an teen ty a . " 
* P - F ¢ 7 . « . 
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4. ae ty % Women among '-% Women among ae os 2 
: . naw Ph.D. hires ' Ph.D.s awarded , ‘ 
: P Field of doctorate _ 1974 - 19 1974 - 1978 : 
, “ALL science/engr. §telds . 8.3% - * 9 16.8% 07 * ; 
: Nathengttetane/atattotictans 9.2 * ies 
Computer Spoctaliste sO ; 0.0-. — - 9.3 nasa - pe 
Biiysiciats  ° : oe cn) — 
. ‘Chemists ~ 9 7 So 8.1 11.2 
4 . ae . ‘ ; . ‘. 
Other ‘physical scientists : 4.7 Te 7 ay von Re 
ue ; . . “ i x : Pr , 
“" Engineere : os re ie — . -* 
sero ony Apeteultural scléentists Feder toe saateset SBA ee poe 
ois Bag . : et : Hg “+ ; : : _ e ae , : : 
a a, ge ian Bioscientists fae 11.3 ¢ 23.4 ae a fh oe 
_*. | “Soctat scientists 45.5" 26:8 
Ve * ee ; 
a - . a 
aa . , . ‘hee —-* d . | 
9 ‘ 5 
— « 7 a * 
" Status of new “hires : . . - — ee 5 
~ . 3 7 Savina the new. accessions by ii cheae degree anened ene years: A 
, -., since degree, {tis evident that a woman scientist ts typically hired. 


at a lower grade than a comparable male (Table 2.12). This was found “at - 
all menrce Nevels and number of years since the mepree: was’ Barnes 


“ib 


Ba bis ‘Among Ph.D. s, the sex differences in. starting salaries are “alight, but 
a - -°, for those’ six years or more Past che GoeroEntes the differential “Brows to 
at least $2,400. : 


t , - ee ‘ ¢ ° 
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TABLE 2,12 - MEDIAN GRADES AND MEDIAN SALARIES OF NEW HIRES: Median GS levele and ©! 
+ ' Salaries of scientists and engineers hired between 1974. and 1978 * 
= higheat degree earned, years since degrea, ane sex 


r 


. . : es 7 : Sos : y. ear . . , . bi 
7 | Fe: st Bie oS ; a 
eo = O, . Median grade © *  -Median salary, 1978 
Highest degree 1978 (full-time staff) 
2 earned _ Men. Women Man 2 Wonen ; 
: " - Bucttelor' s/Master' 8 . a : 2 . 
7 ; ° Years since: .. . a2 ‘ ; 7 
0 6.4 © 6.0 --$16,100 | $13,700 
4 - 8.0 6.8 ° 16,100 (13,800 
; . 3-5 10.4 9.1. 19,209 16,000., . 
_a 6-10 114 ‘10.8 “23,100 - . 19,800 ; 
; >10 12.5 lll . 29,500 23,400 
Doctorate ; ; oy 
Years since: , a . o # , oa 
0 m.3* 3 * - 19,800 * 
1-2 .7 “11.6 * 23,400 23,200 
i ees 2.2 . 12.0 25, 100 - - 23,900 
6-10 12.9 12.5 29, 800 27,400, 
>10 .14.0 13.0 : 37,500 °31,700 7 
- . 
*Fawer than 20 women. . - , 
ae 4 
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Summary ‘and Discussion = § ° |: * Be 4 


- The federal government {s a relatively minor employer of scientists 
and engineers, ‘and the difference between the proportions of male and 
female scientists in government employment is much smaller than in industry. 
Nonetheless the disparities found -- in grade levels and therefore-salaries ‘ 
-- closely parallel those “in industry, with one major exception, That.is 
that the higher promotion rates for women in recent years. give some evidence 
of explieit efforts at equalization. 


Of concern, however, ‘ta’the continuing téndeney to hire new women 
Belentists at Lower grade levels and salaries than men, While the ‘extent 
of this practice has been reduced for recent doctorates, it is quite marked 
at the bachelor's and master's degree levels, which include the great 

‘Y majority of new hires. ‘Thé imbalance‘created by the relative preponderance 
+ women scientists at Grade ee below has increaNed_ since 1974. 


While the finding: that women were promoted to manage 1 ‘posit Lons 
more rapldly in the Last -few year$ is evidence of efforts: at equalization, 


“de _the-fact that men in the samevage groups aré- still. twice as Likely as 
j women to ‘be BAROBERS illustrates the magnd tude of the Inequalif¢ies which 
' 
remain, so " ; segs 


P The avallable data do not identify causes for*the sex differences. 
. ‘ ‘ “ . a . ‘ 
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For example, the analyses do not indicate to what extent the women 
scientists may have interrupted their careers in order to care for 
children and what impact this may have had on their long-term ~ 
advancement in the government. A study of matched-pairs of men and women 


Scientists in federal careers would offer the Rosaibility of clarifying 
this issue. : 


“in general, the proportions of new doctorates i 


F ” 5 @ 
os nye y: } 
CONCLUSIONS AND RECOMMENDATIONS: . 
A comparison of industrial. and govegnment émployment for women : | 


sclentists and engineers suggests several parallels: in both-sectors’ 


, Women and men are disbributed differently both in terms of rank or grade 


level and in terms of rk activities; women with identical education and 


‘work experience as men eyrn less and have less expectation of advancement, - 
. ‘That this situation,-a reflection of the general historical patterns of 
_ employment, should still obtain for older employees ‘gs perhaps no surprise: * 
- the very fact that they were disadvantaged in employment over a long period 
‘may now make them.less experienced and knowledgeable and therefore less ° 


qualified. That newly trained women scientiets face a very similar future ° 


despite nearly a decade of equal-opportunity mandates is cause for grave 
'- ecgncern. , ee : a - a 


) 7 os 
: 5 . 
This is not to minimize the very real gains which have been made: - 


the increases ‘in the proportion of new hires in both government and: industry, <- 
_ the reduction of salary differences For new hires tn industry, and the © 7-7 


growth in Promotion rates and consequently salaries for women’ in government, 
represent significant advances. But, they are only first steps. _ 


While the percentage of women. sctentista emp léyed in industry remains 
low, at about half that of their presence in the work force, it has , 
increased dramatically in recent years. Even if women were hired at a 


_ utilization rate equivalent to men in each specialty, howeve®,; their total Ps 


number in industry would remain relatively small in ‘the forseeable future. 

This is especially true for minority. women scientists who still represent _ 7 

less than one tenth of one percent of all-doctorgl scientists. For women ee 
{the engineering, mathematical _ 

and physical sciences -~ the dominant. fields for Ph,D.s in industry -- are. 

small and are expected to rise relatively slowly. Industrial employment of 

life and social scientists, with-large fractions of women, 18 much lower 

than in the EMP fields. Ps SO 


Nonetheless, the disproportionately. high unemployment .rate of woffen 
sclentists, especially in the physical sciences, suggests that recruiters 


. May not be tapping this pool of available talent or that the doctoral * 


women themselves may not be aware of opportunities in industry. ? ' 
be : . i . Rie ) <4 
A’ study to explore the reasons for low recruitment and hiring of 


‘women sclentists in industry is now being oe by this Committee. 


4 


<7 nn my atten, “4 : ce . 
- Ifhe conditions reported heré also prevail in the academic sector, as 


documented in a prévious report by this Committee, Climbing the Academic 
hadder:  Deetoral Women Soienttieta in Academe. _ ee 


2s of 1977, unemployment rates (for male and female Ph.D.6\| respectively, 

were: in physics, 1.0 and 5.7 percent, and in chemistry, 0.9 and 5.0 percent. 
See hefanae, Engineering, and Hwnanities ‘Doctorates in the U.8.5"1977 Profile, : 
Pp. 30... > - : 3 , : 


¥ _ _ 39 . r ( . : 
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ore ‘of Sige éffort ts siepade Too little is known. thout scneeal’. 
industrial needs and recrultment of doctoral scientists, on the one hand, Ss 
a) ‘and about the employment chotces of women scientists on the other, to 
ee ee | make any specific: program recommendations at this time. 


The 1 markedly different distribution of primary work activities for . \ 
mén and wemen in industry suggests persistent sex stereotyping of jobs, 
which Ls generally recogntzed as the hasic cause:of salary differences. 
The fact that a disproportionately high fraction of women scientists and 
. _ engineers: Kgmeins engaged in basic or applied rescarch, without promotion’ 
% to management, and .that their placement in "other", undgfined work. funct Long . 
. (ds -even more unbalanced strongly implies a need fer more effective equal 
. 2° opportunity monitoring at professional levels.’ A quegtion that has- been 
raised but cannot ‘be answered. at this. time ig to what extent women. apply 
for these lower positions. 


Salary vit fevensed between men and women persist even when controlled . 
for fleld, full-time equivalent years of experience, or work function,. | 
Given the necessarily very small number of women scientists and engineers | 
-In’a particular field, experience level, or function in a specific company, ; 
ee no _peneral statistical analysis can reveal whether -such differences may be 
‘justified in individual cases. The utility of regression analyses of the 
- type widely used in assessing faculty salary differentials® should be 
‘ explored. In any qgase it is recommended’ that, in addition to federal compliance 
requirements, companies internally conduct analyses of sglaries and focus 
Baro on apeedy, rectification of any anjustified Ae eae <2, 
Lo, > With regard to gap lovneit in federal agencies, where salaries are ae 
fixed acrording to grada levels, our data suggest that far more attention 9 3 =" 
should be paid to equal tnitial job placements. If-women: scientists, on f 
‘the average, are consistently assigned ta lower.starting grades than men 
“regardless of théir similarity in educatipn and attainments, as our data 
indicate they are, then affirmative action within government agencies must 
focus on these initial grade placements. \A special effort should be made ~ 
_pravnatigas etroactive adjastnents where n céisary, for women. hired within. 
{ wZ he Last Bs. gece. a 


‘eu ae 
Reaent uy, greater attention must be paid to holders of ether degrees. 


Thip Cogipfttee has been primarily concerned with doctoral women scientigts 
mags (Oe he ets in the pagt, erenougn the above recommendations are intended 
, to hp Lytto yachelor's dnd master's degree recipients as well. Our brief 
revilgieg® £0) eee empdoyment of women scientists: and engineers, at the. 

he ed degre i evels showé that inequalities in, grade assignment and 
--  conbequent] ‘in galary e proportionately far! more se¢ious for this much 


so bade Bro than for wdmen doctorates. This finding suggests and urgent 
Pras tidy’ in ‘depth, then eaguployment of women with ‘bachelor's and master's 
a. sens cig aie a 

1, Ma 


! 


aN . aie Ke Bayer | nd Helen S$. Astin, get DT pif monttalay th the Aecatombe Reward 
| 1 bem, Sclencé,. Vql. 188, pe pp. 796-802 » 3 


‘ye . se ; ty 


a 


- / / The fresh recognition of the importance of industria] research and ( 
deve lopment. to our national future underscores the need for full use’ of 
» , available talent and hence the ‘saliericerof equal industrial. employment 
a opportunities for women scientists and engineers, 7 7 ‘ , 
vr a , oS ve . 4 
| 
ar 
, | 
‘ : 
; 6 
a ¥ 
‘ . .. ‘ 
ma , ; 
| 
an 
! eo 
f 
4 i aos 
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‘ : 
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NOTE: THIS INFORMATION IS S 


‘TOther Specity) 


x | 1977 SURVEY OF DOCTORATE RECIPIENTS 


THM NATIONAL ENDOWMENT FOR THE HUMANITI 


; ‘ Ft * : ne | 6 
* * ARPENDIX A , 
QUESTIONNA Ls No 099-RO204 


_ ANO THE NATIONAL INSTITUTES OF HEALTH 


CONDUCTED BY THE NATIONAL RESRARCH COUNCIL eh SUPPORT OF THE NATIONAL SCIENCE FOUNDATION. 


THE ACCOMPANYING LETTER requests your assistance in this bienni 


survey Of Ph D ‘s in the humanities. sciences, and engineering 


PLEASE READ the instructions for each question carefully and anawer by printing your reply or checking the appropriate box. 
PLEASE CHECK the pre-printed information to be certain that it is correct and complete. i 


PLEASE RETURN the completed form in the encloged envelope to the Commission on Human Resources, JH 638, National Research 


Counail. 2101 Constitution Mont N.W-, Washington, D.C. 20418. ; 
OLICITED UNDER THE AUTHORITY OF THE NATIONAL SCIENCE rpn 


AMENDED ALL INFORMATION YOU PROVIDE 


L BE TABATED AS CONFIDENTIAL AND USED F 
ONLY. INFORMATION WILL BE RELEASED ONLY IN THE PORM OF STATISTICAL SUMMARIES 


ATISTICAL PURPOSES 


en ACT OF 1950, AS? 
T 
OR IN A FORM WHICH 


R 


DOES NOT IDENTIFY INFORMATION: ABOUT ANY PARTICULAR PERSON YOUR RESPONSE AS ENTIAKLY VOLUNTARY AND - 


YOUR FAILURE TO PROVIDE SOME OR-ALL OG THE REQUESTED INFORMATION WILL IN WAY ADVERSELY AFFECT YOU. 
; : v : a : } } ; ! 


vt, ©. \ 
: Yer ine F : . . , . 
aie , oa fee eee ee ee 
Stee | 4 Oe gs 
y re Sate Stace : a age eae 
SR i yy 
aa eee ! . oveeddlge SA Q@IGe 3 a sagt heli oct pong ba 
Te see, ; : It your name Faddress are incofrect. please,en ~ . 
; r ns eh ler “correct tf ation above Include .ZIP_CODE 
if thére 18 an eltarnate address through which you can always be reached, please provide il on thé'tine below ' iF : i ~ (10) - 
bears ° 
; : . : i i. a aad ™ ‘ 
Oo eg Number Street . eee City : . Slate eames ae iP Code (11) 
1. Date of Birth - 2. State of Foreign Country of Birth 3. Clilzenahip : 4. Sex . 
Ma Day Yoar : . cy ‘ . : . Me 
a oLlusa 1 C)Nonwsa. specity County — iTmealle 
coe eee ANB NOP (17 18) (19) bit —_ ' (20-21) : (22) 
§. What is your racial background? : la yout ethnic heritage Hispanic? \ 
"0 Lj American indian of Alaskan Native 0 Yes : : \ . 
{ Asian or Pacific Islander i #1 No a \ 
2 CS eiatk : ] 7 ‘ . : : 
1 LC) woite | 


vey 


: : . : ! bg 
6. List in the table befow all collegiate and graduate degrees, excluding honorghy degrees, thal have been ewarded to you. Please chack the pee 


- Information, Including tha number and name of the apealdily trom. the Wat on page 4, to be certain that it je correct and complete. 


Granted 


“WY Mo Yr 


Major Field (Use Specraities List) 
Néme * Number 


are 


eeu 
Masters : 


re ren 


Doglorate 


ee tere ete ieee 


7 Whal wae your employment alatua as of February 6-12, 19777 


(Check only ene catagory) feat a 
: ’ i. 


Employed tulbtume in field of Ph D U 
Employed full time in fietd other than field of PhO 
"Employed part tine : * 
Werle you seehing full lime empidymant? 
» VC tyes 2 LT No (am 
Poaldoctoral appointmant (fellowship. traineeship. 
: research associaleahip, etc) 3 os 
. Unamptoyed and asehing employmant 
Not employed and not seaking employment 
Figiiread and not employed. 
Other spactty lg, 


| Weyou checked 5 6 or 7, ANSWER ONLY 8a, Qa. 13 14 and 17 


‘ 


~» Ta. It You were amployed full-time during February 6.12, 1977, In @ 
field other than your field of Ph.0., whal was the MOST Importent 


»seneon tor taking the position? _~ 
Preterrad position outside PhO fisid C yy 
* Promoted oyt of porition‘in Ph OD tield ee A | la 
Better pay : ar : ( , 3 
Locational tactars - [ja 
‘Position in PhD tiatd not available [] 5 
Other. specity fs -Us 
pecily en 


Sof the following questions 


‘ JN 
' Q. Which cetegory below best dvegides the \ype of organizetion of your principe! employment OA poatdogtorel appolniment during February 6-12, 19777. 
_ (Crack only ong celegory } ‘ . . oe td oy? 
v Buainasa of industry ; O 1 Hvapilel of clinic P , : C10 
Jumor colega..2 year callege, lechoucet tnalitute : C 2 US: militery aervice. active duty, or Commisaioned asa ae ; 
Mwdinaiackeat a” . (hs. a USPHS NOAA ite gts wile fp ee eds ; : 
4 Yea collage O 4 US government. Civilian employes... gle ae 2 
: C} 5 Stete government. iat 13 
inivareity other (hammedical achool : \ Local or other dovernment, apecily 
E omantary of secondary BChod! system Cl 6 ; 
Privata foundation ‘ 0} 7 tenet ro 14 
Musaum or historical aocieiy” a) a Nag-protit organization, -01Mar than th those listed above. dees en oe |) 
. a Reseach Worery of atchives C) g Other, Specitly aed. bss, Agel aw wateens {"' 16 
ee ; ; a (68-69) 
Se Which of the sbove Gelegorioe beat dancribee the Iype of orgentzetion related to your fret pdaltion following jhe receipt of your doctorate? 
{List only one cetagory) 2 ; BO % ; 
L \ : ; _ te a “ eo > - _ “Type ot Organization ee “(70 ™ po ON Se I ee 


9 What peycent of lime did yeu devote to each of The following activities during Ihe waak of February 6-12, 10777 Mota should equa! 106%) 
What ware your primary pend eee (8) Work aotivitios}. (Check only One in each column} 


: F so : % /A 
: Management OF adminiatration ot ae \ a. pot 4 ; : ‘ 
, a Research and development as wee i die e. 4 ~-—~-. — {10) 1 
“4 Otnar than arch and developmenrl | : oe i Scr . be pepe 499) 2 
Both , . . > a a 2 a ee a 4) Y 
- ; Bescresvercn PO - ane (16) rz] 
, Applied research : f . . Sec . ase es —-.—,. 18) 5 
- Davelopment of equipment p\oducts systems data. : en ee a aaa WS os akan (20) 6 
Devetopment of humanitibs rastyrce. materials sla : * uhtae we 4. Mececes. teas rs a (22) ? 
Design ’ wk (2ap i 8 
Teaching a= gs 
' Writing aditing bs See eee eee Sy | 
= ‘Curatorial . ns as. 190) 1 
Production wt eee“ (32)- 12 : 
Cangulting apecily __ 7 . = , AK 
Proteasionat services to individuals = ees VA ha? 
Quality controt inapection tasting . rs we een (98) VS ud 
Sale markating purchasing estimating | fe “\ . sone Gies 16 4..! 
Other specity  ° wees Penton ee, es . Seite: ae m= 7 Ws 
Total = = "100% (44.a71 


Qe. Which of sad above detegeriea beal deacribea tha prim “n work dottvity related to your firal poaiiion following the receipt of eal Moatotatay 


¥ 
. ; “Pumary WoreActivity. ; Number : (48-49) 
. «4 10. From the Degree: and Employment Specialties Liat ra page 4 select 11; Pienae give the nema of your principal employer (organization. company, 
e- = - end enter both the numper and title of the employment apacially moat +, @lc. oF, if aait employed, write “aelf”), end actuel place of employment 
) ‘ cloaaly relaied 10 your principe! employment or poatdoctoral eppoini: . " of (he week of ae 6-12, 1077. 
. ment during the week of February 6-12, 1877. Write tn your apectally 
it tla not nthe Viet. us “Gop Ge eras Abel cid aul Sk 
: a ; : Name ot Employer : : (53- 368) 
4 . 
Number Tile o! Employment Specially - ~*~ (0-52) - Number Street - ; 
aad : eile a ZtP Code 
’ “ a 4189-63). 


12... Whel.wea the baal ennuel aslery’ easocieléd wilh your principel professionel employment during the week of February 6-12, 19777 It you ware on @ 
posieeetoral ehpelmment (0.9. fellowahip, tremeaanip, feaaearch easaciateahip), wheal wee your anes! atipend plua ellowencea? 


. . $2. - peryeer = (64.66) 
' "4 *a "NOTE = Baaic annual aclary 1g your annuet aelery velore daductions for income tex. accial securily. feliremani, etc, but does nol include bonuses 
ee overtima summer taaching of olher payment for Professional work 
‘ _ If ACADEMICALLY EMPLOYED: . 4 
@ Check whatner aaiary was fc {3 9 10 months or (7) 11-12 months (67) : : “> 


. _ b Oid you hold & tenured poaitfon'auring Fapruery 6 12 49779 of] Yes 10 No %on) 


Veg. what yoar Was tery granted? 
c wnat was the rank of your position? (Check only onn) . ed 


Go70 


* Nagin  Profasscr . . 4 m instructor 
2. Associate Proteasor 5 \.2 Lecturer . : . 
es : : ! Aasistent profe@nnce - ” 61 J Othe specify —. Bas dhe ‘ an 3 
is a wnat Wahy. edminatrative position did you u hold? : . 
: ra : . me Dear \ | vide President or Vice- Chancellor : a 
“ : “ 4 Dapertmant Chairmen ; 5 H Other specity © : - ye 4 - 
‘ " * preatont ot Chanceltot 6 Does not apply o : : 
7 : : : (72) 


~* 


JOOOOoOTL = 


| 
| 


as “"49..How many full-time equivalent years of profacalonal work experiance, Indluding teaching, heve you had? bei Year(s) : ? a 


(73-74) ee, ne re 


14+ Following completion of your dostorate have you ever hald a fattowahip, tralnaaship, or research aeAcieteahip? 0 Yes | () no 


ERIC? 


! 16 ‘Listed batow are aalactad topice of national snare iT] you davoted @ proportion of your protassional tima which you coneldered ‘sgnitioant to any 
: of these problem areas bude ihe week of Pabruary 6-12, 1977, plaase Snack ihe box tor tha ona on which you apa the MOST time. 
. ae ’ ae : . 
t . Health . a Gap A 6 (9 Cume Brevantion and cqntror ee we Houang ened: design. construction) 
9.5 Detense : : : 7O Enargy and fuel - 3 : 12 CJ transportation, communications 
J Envionmantat protection, pollutian conitel 6 ‘e Food and other agricultural products 4 13 O Cultural hite ‘ , ‘ 
. ae :., Education “4 é . 9 a) Natural resources olher than. fuel or food ¢ Ma (3 J Other area, apecily. ca o 
be ee) o Snace at ne to Community development and services 16 C1. Does not apply “3 7 
a , _ . OD, 
eo 8 Wae any of your work In the lds of February: 6-12, 1077 suprennd oF aponsofed by U. 5. Government funds? a ue 
/ , il ry - : . : ad . 
: oc}yes .1 (no V “2 a) Don't know : : (92), 
: . beg i 
“ WY¥es which of the toltoviing federal agencies or departments were apEnviny the work? (Check all that apply ) ~ - 
q : . z : 
AS) aa Agancy tor intaialieks Oevelopmant ae Oepariment of Healih Education, ‘and Woltare 
14 . Enerjy Research & Development Administration = : o .., 25 0) National Institutes of Health : 
1h. Environmental Protaction Agancy 26 oO Alcohol. Orug Abuse & Mental Health Administiation ( 
Raine ee ee - ft Watior q 
: a te ” National “Aeronautics & Space Administration ; : 2? National Institute of Education . 
‘7 National Endowment for the Arts ° 28 0 Office of Eduéatron 
18 |.) National Endowment for the Humanities 20 C)-other. OPOCily, co ee: thee ee eee 
19 | National Science Foundation rs : 30 C) Oepartment of Housing and Urban Development 
20! -. Nuclear Raguiatdly Commisgion . "a 3t a) Oegariment of If irt0r01 ; \ . 
r , 2 {" + Smithsomen Institution . ' : et : 32 C Oepartment of Justice é . : ve. ray ms 
22 te Department af Agrquiture : . , . 33 C) Department of Labor ad 
2 i Department o! Commerce a i 34 Oo Oapartment ol Siete. 
24 Depariment of Defense 38 CJ dopariment of Transportation . 
a i - 96 CI otner agency or department, specity * en 
5 : ; fo : ‘ “37 Oe Oon't know. source agency 
mal " you received your doctoral dagrea In aciance or anginaering o dra employad.as a sclaritiat or enginear, please chack all that apply below: 
ve tal Cnanged positions dunng ‘tne penod 1973 th 1976 : “is a a Q 
- Received doctoral degree in 196) or tater and employed sometime since + recowing your doctoral degree in Industry, government: or @6 non: decuilye 
“academic statt : 
i: - te) Haida popidoctoral appointment ‘arty year Guning 1970. 1976 = 7 
_ td None of the above apply! , (38-41) 
“ 
if you have checked ab of c please give @ brie! career history alerting with the position priot ho your present position and cantinulng back in time tor 6 
tnaximum of four positions after receiving your doctoral dagrea (Includa posidoctoral appoiniments) 
ITS Sr ces oa stat Sis oes eth epede aes gc ae, atest = fe oeerar ea 
‘ \ Name and Loaption (City Position Primary Work Une Gaara. Spectany nate . 
: - “|, 
end State) of Employer The Activity ment Spacralties List) Poaltion 
ees ose : is pbababees Serene eee penne 
’ 
peisinadiea 225 Aan cle Perey ee) geen rare Moe wis nacre Apa ah Ms eesti Ranier oe 
ah a : ; 
: ae Wo dRfoee Se eras estews aise pent oat ed t ape “ al on eeprom eee: me 
a a 
\ . " aes Co te cere erat te eee es are cttaede se eeinenes Jot ttn a anche ~~: dan . 
5 “tater tage’ rae ttom ine nay Quen in im 9 € : 
ae : \ . - = ta i the positions Moncerbad above ap + wall as your prasant position, please chack any in wmch your doctoral traintng weslis not beihg used 
-Ponthon 1 {> posmona -  C)eosmona OE } Position 4 _ CU Present Position Linon @- * 
2 4 a6 “2. 3 a . sae %  ~ @ (74 76)" 
4 % ’ ; 4 ' i 
eB is 7 7 
2 * gathnt 
\ 7 ‘ } 
‘ : ‘ 45 ; . 
v + . é . 
‘ t ” % 5 0 f e 
@ , 


a - 


“ 


J FuisToxt Provided by ERIC [mS 


. 
5 


“391 Apphad Gaol , 


ERIC» 


MATHEMATICAL SCIENCES 


000 Aigebre 

O10 Anelysis & Functional Anelysis 

020 Geometry 

030 Logic , 

040 Number Theoty 

062 Prabebitity 

OB Meth Statistics (see olsgas, 670. 725, 729) 
060 Topotogy 

062 Operetions Research (see ‘elto 478) 
085 Applied Meinématics | 

089 - Combinetorics & Finite Mathematics 
O91 . Physicel Methemetics 

QQ8 Methemetics, General 

OG9 Methematics Other’ 


COMPUTER SCIENCES 


O?1 Theory 

O72 Soltwere Systems 

073 Herdwere Systems 

074 Intethigent Bystems 

079 Computer Sciences. Other 


PHYSICS & ASTRONOMY 


161 Astronomy ‘ . : 
102 Asttophysics — ; : * 
410 - atomic & Moteculer Physeos 


“120 _Etectrormegnatiym os 
“WI0 “Mechanics we a 


! 


132 Acoustica-~. ‘ 

134 Fluids = 

138 Pletmre Physics ~ 

136 Optect iste 

138 Therma Physics; | BONS Ss 

140 Elemenyary Perticiet ~~, 


180 Nucleer Structure 


- 160 Sold Srete 
‘108 Physics General ; : 
-, 199) Physics, Other? 3 a 


CHEMISTRY. 
206 Anelyticat® . 
210 Inorganic Pa 
215 Synthetnc inorganic & Orgenometellic 
220) @rganic 
229) Synthetic ‘Organic & Néturel Products 
230 Nuclver 
240 Phyycel 
249) Quenturnt 
280 Theoreticel 
255 Structure! 
260M AQ iciiturel & Food 
266 Thermodynamics & Meterial Prepeetas 
270 PRermeceutical 
278 . Polymers 
280 - Biochernistey (see elgo 540) 
285 Chemice! Dynamics 
296 Chernistry, Cienerel - 
299 Chemistry, Oiher® 
‘e 


EARTH, ENVIRONMENTAL. AND 
MARINE SCIENCES 


301 MinerafOgy Petrology 
30H Geochemistry 


+310 Stratigraphy Secimentetion 
.320 Peleontology 


. 


330 Structure! Geology 

34) Geophysics (Solid E erth} : 

380 Gaeomarph & (ilecte!l (Jeology — 

Geol Engr : 
. & Beon Geol “ 

306 Fyel Tech & Patroi Engr oes 
lade B80 479) 

360 Hydroiagy & Ware Resources 

370 : Oceanography 

397 . Merine Sciences, Other® 

381) Atmospheric Physics & Chemistry 

382 Atmosphetic Dynamics 

Wd . Atmosphere Sciences. Other® 

JOB Enviraonmentel Selences. Genera! 
(see eso 480, 828) 

po Environmental Sciences, Other® 

@ Barth Serenees, Generel 
"390 Berth Sciehces, Other? 


a 


400 
410 


- 416 a 


42 
4) 
438 
440 
45 


450 


455 


- 460 


465 
470 
475 


476 


478° 


479 
480 


486. 


4g? 
408 
409 


500 


$01. 


602 


* 804 


805 
806 
30) 


816 


819, 


$20 


- $22 


623 
624 
628 


+827 


628 
63a 
836 
$3) 
LP) 


539° 


oh 


Aeronautical & Astrobeutical 
gricyiturel : 

Biamaxiicel . 

Civil 

Chemice! 

Ceremic 

Etectrice! . : 

Electedtcs | : 

tndustrigt & Menutecturing, 

Nuclegr 9 

Engiheering Mechenics 

3 navneer ra Physics 


Mechenice! 
: Metalturgy & Phys Met, Engr 
Systems Design & Systerps Science 


(te0 e109 072, 079, O74), 


Ope i 
-Fuel Technology & Petro! Engr. 
Senitery & Eaviranmente! 
Mining : 
Meteriels Science Enge 
Engineering Gensret 
Engineering. Other® 


AGRICUL TURAL.SCIENCES 


Agronomy 
Agriculture! Economies . 
Anne! Hutbendry 
Fish & Wildiite 
+ orestty : 
Horticulture 
Soils & Soil Science 


ons Reseerch (see elso 082) 


’ 


Anime! Science & Animel Nutrition 


Poeun 
Science & TV.echnology 
ee also 5731 


> Agriculture, Generel 


‘Agriculture, Other? 


MEDICAL SCIENCES~.._ 


~~ 


Medicine A Surgery 
Public Health & Epdetniology | 
Veterinery Medicine 
Hospitel Admuinistreon 
Nursing 

Peresstology 
Environmentel Heelth 
Pathology ‘ 
Phemmecology 

Pharmecy 

Merce! Sciences Generel 
Medicel Sciences, Other® 


* BIOLOGICAL SCIENCES 


-$40 


342 
$43 
8a 


845 
846 
$4) 
649 
650 
$60 
662 
864 
866 
667 
669 
870 
on 
812 
873 


a7) 


516 
578 
879 


Biocherstry (sea 049 700! 
Biophysics 
Bramethemetics 
Biometrics. Hostetistucs 

(see efs0 055, 670, 728, 729) 
Anstomy 
Cytology ; 
&mbryolagy » 
immunology e 
Bateny . 
Ecology e. \ 
Hydrol ology : 
Microhiology & Rectériology 
Physiology, Animal 
Phytology Pian 
Zoology 
Genetecr = 
Entomotogy- 
Moleculer Biotogy 


Foon Science & Technology (see elso 614) 


Beheyior’E thology 
Nutrition & Mieteties 
Biolog:ce! Sciences, Generel 
Biological Sciences; Other? — 


' 


pes 830 Music” : . 
aa Speech ate Dremetic Art (see also Bed) , 


c 


DEGREE AND EMPL YMENT r SPECIALTIES List - 


PSYCHOLOGY 


600 Ctinicel a 
610 - Counseling & Guidence 
. 620 Developmente! & Gerontologice! 
630 Educetion 
636 -Sehoo!l si alla 


. 641 - Experimental 
642 Comperetive . 
643 . Prhysigiogicel e 
6680 Industriel & Persdn . 


660 Personality 


‘ 670 Psychometrics (see also 055, Bad, 738, 729) 
-680 Socrel yo. « 
, 698 Psychology, General . oR ‘ 
609° Psychology, Other® an! 
* SOCIAL SCIENCES 


700 Anthropology 
703) Archeology ‘ 
708 - Communicetions® 
7090 «Ginguistict 
710 Sociology 
720 @conomics (see eiso 801) : 
725 of ouacses eiso 055.844 670, 729) 

"720 - Gociel Stetistics (see eso 055, 844, 670, 726) 
740 ' Geogrenhy “s : 

a 746 Area Studies* 


1 Potticel Science 
82 Public Administration 


765 - Internetione! Releyons. © 
770 Urbden & Regi lenning 
778 - History & Philosophy of Science 


798 Sociel Sciences, Generel 


» 799 -Sociel Sciences, Other® 


HUMANITIES 


802 History & Criticism of Art 

G04 History, Americen:: 

805 History. Europeen 

806 History. Other" eas 

808 AmerncanStudies oS 


833. Raligion i100 ate BB1l 

634 Philovophy * : 

836 Compereindtitersture ‘ 

878 Humenitiet, Gendrat~—_ 
4879 Humanitiet, Other® ™ 

891 Library & Archive! Sciences 


LANGUAGES & LITERATURE 


811 Amerncen 

812) English 

821 Germen 

822 Russien 

823 Feench 

824 Spenish & Portuguese 
B26 Italien ‘ 

827 . Ctessicet® 

829 Other Lengueges® 
& 


‘ 


EDUCATION & OTHER 
PROFESSIONAL FIELDS” a 


938+ Educetion 

_ B01 Ast. Apphed 
BS1 Theology (100 alto G33) 
B82 -Business Administration 
883 Home Economics 
884 Sournelism | 
B85 Speech & Heerhg Sciences (see effo B34! 
886 , Lew. Jurisprudence ; oa 
887 Socie! Work : 2» 


899 OTHER FIELDS*. 


“identify the specilig field in the sp)a08 On [he questionnaire 
y me : 


me 


: 897, Professional Fietd Other? , rr 


. . Ne 
: _ APPENDIX B |” . 
eres «ae, * _ 7» SAMPLING ERRORS Fok THE | 
ao * _ . \1977 SURVEY OF DOCTORATE RECIPIENTS re an | 


Ags noted OM page 3, data. feat the Nationbl Research Council's Survey ones 
% of Doctorate Recipients is sub ject to. error due to sampling variability. 
. + . \ : 


Estimated sampling errors for. selected statistics on women’ in encase ry .are_., 


provided below | (Tables 3B “1 «and B~2)-.i3 


“Sam lin errors for percent statistics. The. sampling errors for 


* percent stapistics were computed ass =. [pq where -Y 
a _ go =o J n 
—?p = the percent x 100 -— ‘) a . oe 
q = 1o- es ‘+ : ; an . | 


we yee a tm ee : SehSEO ee, yaSRS. Sete ee nies: yea ae See ieee SS. 


The finite popetattan correction factor, ‘N-n, has been omit ted since ai 
¥ N-1 N-1 - ee 
would have a negligible effgct 0 on. most of the calculated errors. The above 


" formula. also assumes a simple eandon eampe whereas stratified ‘random ee 


deupie was’ uged, However, it ‘has bee) sho that. alternate standard error 
9 \ 

@alewiwétons, eating sera fleatio into account, ‘yield sd es that are 

. ; pe ; 


‘ 


7 quite similar to those derived from the more general formula used here. ” 


J 


ria a A rans ; . a . ‘i ~ oe 
. e . \ - } ae ) . wo FG 
ra — —_ | 

q , Lo \ . . 

eG A a + \ e 4 , “ff i. wit. 
os A - TAs at eealt of omitting the finite: population conreckton factor. the sampling a 
a a error. will be. nee eyerene inated: oe ! ine oF 

ee ic Lae : . : 
eo ea, 


*Batty Daa Ma field, “Nancy, 6: ‘aeen, and hadeaw Ws Spisak, Seténce,. Engineewting Se 

and Hwnantttes Doetorates in the United States: 1977 Prdfile (Washingtef), D.C.: 
«f National Keademy of Science, 1978) pp. 28-79. -Sea, comparison of samplin 

errors based on (i) a simple random’ sample, and (it) the stratified rangom 
Yeanpie, for the- 1977 Survey ‘of a Rectptente * 


la. he * 


> an - 


ry La 
| TABLE 3: ‘Batimated sampling grrors (in. ee ee fqr selected gtatistics 
. = - "on doctonat women’ deans: in a SHOUB EY» 1977 si ae 
Se ee ae * {3 < — 
" na: oe.  Baployed aa businese/induathy ae ac 
OS. 7. ® 2:0 Pi Dees os, - | (25.4 °(0.3) 7.0 (0 
a ae a New Ph. .D. 8 ee | 25.1.(0.9) 9.1 (1 
a % Woman: 4 ‘anong:, Ph. D.s in industry : 
— \ . Engineering, mathematics, ’ ae 
a and physical ‘sciences ‘n/a 1.9 (0.2) 
ea ee ‘Life sciences” n/a "- 4.8 (0.6) 
Ve | \ Behavioral &- social sciences n/a 9.5 (1.5) 
pte eens Be Distribution of dccvoral scientists — ey 
fee ~ Ba enginseratn_industry ———___ . 
; nang? by primary work activity ; ~ a 
. Management of R & D 27.7 (0.6). :13.5 ¢ 
Basic research — 6.7 (0.3) 14.8 ( 
_ Applied research ~ 25.5 (0.6) 29.3 ( 
<~"Davelopment e 16.3 (0.5) 7.0. ¢ 
. Management of - non-R'& D e 9.5 (0.4) 4.6 ( 
~ Se Other’ activities. sy 14.3 (0.5) 30.9 ( 
% of Ph.D.s in ‘industry who > 
earned doctorate from. pres-~ 
tigious department aki 
1970-1976 Ph.D.s-~ 40.6 (1.0) 7 40.9 (2 
1975-1976 Ph.D.s only 7. . 39.5 (2.0). * 37.8 (4 
__% of recent: Ph.D.s in industry ‘ - 
who had :received postdoctoral, . ‘ 
ee ; training os “ax Te. 
gt eS ae Physics ; 39.9 (4.2)- -12.8 (7,3) 
eS Chemistry 38.0 (2.2)- 30.4 (4:3) | 
4 Medigal sciences 41.2 (4.7) ” 23.0 (10.9) 
Biological sgiences 37.0 (3.6) © 45.3 §. 4) 


follows: . 2 : : go # s 


p g | cae J x 
Sam ling errors for inedtan salaries. Seoishy Sor wage owe for ~ 


~ all a ‘salary figures shown, in Part 1 of this. enort.? The sampling 


error: -estimatesy ‘again assuming a simple random sample,. were computed ‘as 


“ap eat a = 
Wage. 
ae “4 


lL. ‘Since the. nedianris ‘the estimated, 50th pevceattie figure, 


-the Sempling: error for p-= +50, was calculated: 


SP ae pe 


a 


2, The above resulted i: an upper. and touce bound on -50.. “Mol piplied 


by. 100; these were translated to upper and lower. perce cuted, 


- ? 
-3, The salaries, associated with the upper and lower percentile. * 


figures were: ‘then calculated, a a two-thirds confidence 


~~tntervat | fot the nedian salary." | e | a 
+ Example: othe estimat'ed median salary in 1977 for | ha. 
“recent. _Momert Ph.D.s in industry is $22,100 (Table 
= 1.10). > This. ts ‘based. on a sample of 305 such = 
women... In this £ABE, the sampling, error for p = .30 is: . 


“¢ 


7 * 


; 5050)” 25. = (103 rr 2 - I ae 
eras ‘GE : Sea a J 
i 2 , J. | 


‘Given that p *. 30°4 4039: “the uppér and lower dateentives 
of interest are (405 =) 3)400 and (.05 + .03)100 or the 
47th and 53td percentiles. - Next ,, the 47th ‘and 53rd 

percentile salarida’ ‘far the’ ‘recent women Ph.D.s are 
'- . Computed--$21, 900:.and_ $92" 400. .: The. two-thirds confidence © 


gt, ‘interval for ‘the. eatimate: of $27,100 is ‘thus ere 900- +, 
ae ne : pes a oer 


ai . was aad oe atts a ae at 
1 ee ihe wee ‘ an 


Smg procedure, ‘for estimating sampling errors. of tledi ana: was | derived. from _ 


Morris H. Hansen,. William N. Hurwitz, and William G. Madow,. Sample: Siirvey - 


Metnoda. and Theory, ‘vol, 1 (New. York! John acs & Bene Ane.» pens 
PP. ‘448-449, ‘ : es 


f 


.¥ ‘e 


me readers ‘not familiar with this term, . ‘a Rup thiede woueidente d4nterval. 
ie the interval from orf standard ertor of sampling. error below the 
-astimate to one atandard error above the estimate, With. two-thirds or © 

67 percent confidence, the intetval includes the average result that would: 
; have been obtained From aIl possiblg samples es Ba lass derighy 


ats 


w- 


Sims an ene 8 _ 7 ay : . : a : 7 pee Oe z : re Se 
Sal. A by AS BB Ih te stat oy » ad woe ae og 2 Fi © : 


pga ONE 


tN ase : ae — , ; : - , - as ; “@@. * , 
: : . 38 : = 


ae oe 3 “Tt should be noted that thé-confidence intervals for thé median 


me Salarfes are generally. not symmetric,’ This is because the salaries tend -:. 
oa - to. be more variable above the median than below the median. . : 
: a” : 7 : eelgit? oo? Se : , ‘ 
Table B+2 below shows the-estimated confidence intervals for megdan 
salartes* that appeared-in text Tables -1,7-1.9 and Figyres 1,3-1.4. _ 
a , Yy — = : ue ge 4 
Shy ye “TABLE B~2. — timated confidence fntervals Yor asdian @alaries, doctoral scientists an : 
ee are _andYenginegre fn industry a . com fe . Fae 
q 
- , : : in thougan : 
: ees = : ‘ : FA (3 t 6a ie : . - cat 
‘ ; ar Median 2/3 Confidence. re ee ' 
_ From: -_ a : salary interval ; ‘ 
‘ , *: v . <° : i 
iy 4 -,  TABLE’.7 1934-1957 Ph.D.8: a . a, a 
“ ALL ftelds® (1973) Meany - $28.1 "+ $27,.9=28.4 : 
- Women’ 22.3... 2g t-22,9 : : 
; : . = 7 6(1977) 0 Men ee 09707 37.3-38,07, .- 
be a fess 7. EMP fdelda 6°) 41973)0 > Man SOT 27,.4+28,2 
Sy see 5 7 -., Woman 22.1 21,2-22.7 - 
. (1977) Men 37,4 _ 36,8-38.0 
; Life actences (1973) Men ‘ 28.9 — 28. 3-29.6 \" 
. . Sah ‘ - 7 (977) Men. 7.8, 36;6-38.9 
y : - 198-1969 Prides, ee igh ae : 
: com . "ALL fields 7 91973) Men - 22,8 @° 2247-22.9 Z 
eee ate, ¢ ‘ a 8 Women 5s - 20.5 - 20.2-20,8. 
ee Se sy a (1977) Men 31% 31.2-31.6 ° 
a | : Co Women =. -27.5 26.628;2 / 
Bee shes ass EMP' fdelda |... (1973) Men |.) 22.7. 22,6-22.8 . ie 
yore Aer a, ann : ; Women 720.4 20,0-20,8 - oe a } 
f vs eas “a i i “S 5 eH . (1977) | : Men » ju.3 . 31.1-31) ‘ ‘ ae 
Lea oh Me aes ok fe fos Wowen 27,2 26.3-27.9 
Sane : ar me Life. eciances - (1973), , Men 23.1 22,.8-23.4 ° 
; : a ' ; ; ee Women 19,7 19.0-20.4 wt 7 
ae , (1977), Men 32.0 30,8-32.6 © ; 
wee oo Women - 26.9 « 25, 7-28, 5. bas 
7 Behavioral and or ~ . : ‘ % 
foe ) aaa sciences ~. (1973) Men 27.7 25.9-29.0 + fare 
o! 1976-1972 Ph. Dap 7 
a - ALL fields . (1973) _ Men 18.7. -.18.6-18.8 74 
ae oF. 7 -” Women 16.3 15.7-16.9 & 
cok . ; (1977) Men 26.8 26,5-27.1 A 
: : 7: Women =~ 24,0 23,2-24.4° 
EMP fleld® ~~ (1973) § “Men *& >. 18.7. 18.6-18.8 ‘ 
rar 2 oe Women °— 16.4, -15.7-17.0 . 
me a a | ae (1977) Men *—s(26..8 26.8-27.1 
pee a ee? . Women 23.5 22,5-24.1 Y 
PONE - —- «Life eciences. _ (1973) Men 17.7 17,5-17.9 
oe Re Ee OR tae! Ue Womensa, 14.8 14.9-15.5 
pe ES rr. 2 (1977) Men 25.6 25.1-26.1 
a Seen a Women 22.3: @ 24.7-22.9 . 
| Os eee > Behavioral and | -- : : 7 
a ee ¢ social sciences (1973) . Men 20.2 19,0-20,8 : 
, er er “ae “s Women 17,5 17.2-J7.8 
a ee eo , vi? (1977). Man 29, 8™ 28.5-10.9 * 
Bw gg BT Wome'a- 30.4 286-321 0 ' 
rw 43 d gt mete Mel a et en cep Sp ee ee ee nn rr tt tng tet wt 
rn. “*there fe "2/3 or 67 percent confidence that the ageerval includes: , : & 


‘the value being estimated. 
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wot ate 


4h 7 
OMe ge "TABLE .B-2. Eetimated confidence intervals fgf median salaries, doctoral acientists — Ww 
. ; (continued) ‘and engineers in industry ; . ; , 
ue tok : om ° _ , aw 
. & mo : : ‘ 7 ¢ Be, . ss ‘ 
ty Be : . a ; ; - "  ($ dn thousands) al 
» et , 6! ; me : 
Ys - : Madian 2/3 Confidence 
From - : : salary interval” 
6 = _. 4 
* *PIGURE 1.3 + 1934-1957 Ph.D.8 Men $37.7 $37.3-38.0  , ye 
Wouen “ja,0 . -27.9-31.6 a 
*,1958-1969 Ph.D.e ° . Men 31.4 |. 1.2+31.6 
ae 4 Women 27.5 6.6-28,2 
a 1970-1972 Ph.D.s "Man 26.8 .26,527.1 4 
eae ms a a Women 24.0 ~ 23.2-24.4 
> ' ' * -° 1973-1974 Ph.D.8° ; ' Men’ 24.2 , °26.1-26.4 
I a ae ee, ae a - Women. = 21,3 20.8-22.3 s 
mo 1973-1976 Ph.d.8 Men ss 21.6 -. 21,5-21.7 
; tae. Women 21,2 20. 7+21.6 
' ‘TABLE 1.8 4 | All fielde . , . oe 
; 2 years experience or less Men 21.0 20.8-21.2 
: Women 19.5 19,0-20.0 
a 3-5 years ) Men 23.0. 22.8-23,.2 .- 
a Women 2029 20.6-21.3 
os » 69 years Men, 26.8 . 26,6-27.1 
a Women 25.4. 24.5-26.4 , 
10-14 years ; ; Men 30.3 30.2-30.4 
4 7 s , Women 28.2 26.5-29.2 6 
; 15-19 yeara ~ Men. 33,1 32.7-33.5 
ae : ae : : Women 27.2 26,3-28.9 . 
i : 20-24 yeare Many - 35.46 35.0-35.8 
veh Women 28.4, °° 27,5=30.3 : 
ete 2 4 25 years or more _ Nan 37.6 36.9-38.3 ae 
on = . : 3 0 
™ EMP fielda ; Ps . 
oY -0 2 yeara experience or leas Men 21.2 21,0-21.4 
‘ Women 20.5 19,.9-21.1 - 
: : . 3-5 years Men 23.0 22.9-23.2 
’ * . : : Women 21.6 20.9=22.1 
. ; 6-9 years : ; Men . 26.9 26.7-27.2 ’ 
w ss = 3 Women 24.6 24.0-25.8 
: : 10-14 years” ~~ Men 30.3 30.1~30.4 
P “y ; Pa Women 25.7 25,1-26.9_ ‘ 
ee: " 15-19 yeare Men 32.7) 32,4633.1 
NL _ Women 26.8 25.3-2B.1 
— : "20-24 years - « ‘Men 35.0 34.5-35.4 - \ a 
; ; Women 28.3 °° 27.4-30.1 ~—g 
. 25 years or more ‘ Men - 37.5, 36.9-38.2 " ‘ . 
‘ Women 30.4» 29.0-31.9 
: ’ Life aciences 7 , 
. 2 years experience or less Men $19.3 $18.8-19.8 « “VW 
cas . 3*5 years . : _ Men 22.9 22.5-23.3 
. _- Women 20.5 19.921. ee 
ar — . 6-9 years Mop 25.7 +. 25.3-26.3 . er 
a 3 | ee Won = 23,1 22.3-24.2 Me, 
a ; : “|. 10-14 years Men 30.3 30,0-30.6 Ft, 
‘15-19 years - 7 Men 35.8 => 35,3-36.8" 
20-24 years 7 Man 36.2 . 35.3-37.4 
25 yeate or mors Men 37.6 35.9= 39.0 
: ' Women 28.2 26+1~30.0 
Behevioral & sotial sciences. : ; r 
..+ 3-5. yaare experience .. .... Men 23.2 22.2+24.7 
: 6-9 years . Man 27.8 26.6-29.5 
10-14 years : Men 31.4- : 30.6-32.5 
oo - Women 40.2 29.6-32.2 
~. “There is 2/3 or 67 Percent confidence that the interval includes 
the value begng eutimated. ; . ; , 
9 
51 4 
’ ~ ' » : "i , 
1 a B, 
. (<) ~ i ’ ‘ 
wee , ® 
7 ERIC : ’ ‘ 


9h, : * 


“TABLE B~2. Batimated confidence intabaii for, wedian aalaries, doctoral scientiata 
. ‘:-(continued) and @ngineera in induatry = - 4. a ~ / 


: | ‘ ? 
a aS ar 


($ in thouaanda) 
n_tho 


Median 2/3 Confidence 


- : interva}® 
nd 5 . ‘ Gi me 
¢ : : f 4 ah 
TABLE 1.9. BMP fdelde : 
: . ; ; ‘ 
. Performance of R&D i a . als 
2 years axperience or leas Hen 21.4 21,1-21.6 
Women 21.2 20,8-21.5 
: 3-5 yeare Men 23.2 23,1-23.4 
F : Women 22.4 22.1+22.8 - 
- 6-9 yeare : Man 26.0 25.7~26.2 
Aa Women 25,2 24.5-26.3. ff 
10-14 yeare _ Man 28.9 28,8-29.2 
. ; . 2 Woman 26.3. 25.0-28.4 
15-19 years a ; - Men 30.0° 29.5-30.3 
; , ‘Women 25,1 24.5+26.3 
Manegement of R&D : 
3-5 yeare } ., Men 23.4 22,6-24.3 
. ‘ Women 18,8 18,1-20.6 
» 6-9 years ' 2 Meh 30.0 29.6~30.3 
Woman 23.9 23.2-31.0 
10-14 years Men 32.0 31.5-32.5 
; : Women 25.8 5,227.5 
15-19 years Men 36.1 3S ,.6« 36.5 
Re - Women 34.4 33.0-36.2 | 
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There is 2/3 or 67 Percent confidence that the interval. includes 
the value being estimated, 3 - 
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‘For the analyses in Part.2 of this report, seientists and engineers 


were defined as individuals who had earned degrees in science and 


engineering and who were employed: in selected scientific, yengineering, 


‘ 
:- 


or administrative positions, according ‘to the Central. Pefsonnel Data File. 


\ 


Pa 


Degree criteria. Only. those persons who had earned a baccalaureate » 


or higher degree in a sciente oF enoineet ing ea were ,selected.: ‘The 


academic discipline codes that were included are shown in Table C-l. 
Ny 
Individuals with professional degrees in medicine and law as their highest 


degree were not included, 


Occupation criteria. ‘The population was further restricted to persons 
employed in selected professional scientific and engineering positions 


or in certain administrative categories. The,occupational codes and 


Vcorresponding titles are listed in Table C~2. 


* 


Primary job function. Those engaged primarily in clinical pracfice, 


as, indjcated by "functional classification", were excluded from the 


Wren : | . ; 5 
analyses. 


em re wee ee 


l'the file, which is maintained by the Office of-Personnel Management, is” 
briefly described. on page 3 of this report. » 
: oo : 4 : 
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) APPENDIX Go, —_ : o | \ | 
‘DEFINITION OF FEDERALLY EMPLOYED ” 
SCIENTISTS AND ENGINEERS 


F \ . . * , ‘ : ; 
an ; : a) 
V can ee ‘ = joa os : m, 
qitet on Definition of Science and Engineering Fields* 
, Name of Field ° - ae . Coda Name. of Field ; Code 
Mathematics /atariacics fs Engineering “y 7 
° « ; : 23 i . ; A ; a = 
. Mathematics, general : "1701s Engineering, general 0901 
’ He | Statistics, mathematical & | , _'. Aerospace, aeronautical, apenpneut sca 0902 
? theoretical’ oo 1702 _ Agricultural —- _ 0903 
i} Applied mathematics -° 1703 Bioengineering ‘od ‘biomadical ane 0905 
fo Other, related a ; . 1799 7 Chemical engineering (includes © we 7 
_* Operations research. ae 0507. ss petroleum refining) . - 0906 . 
ia ; { oa fae te Petroleum engineering (excludes — 
Computer actences j ‘ petroleum. refining) 0907 
ip ; : a . : Civil, construction, transportation * 0908 - 
Computer and‘information - | —_ Electrical, electronics sconmunscebtcns 0909 
sciences, general oe 0701 Mechanical : _ 0910 
information aciencep & — ee ee " . Geological a 7" 9911- 
systans ; ; 0702 ‘Geophysical aa, -. 2. 0912. 
an Data procegsing ae an 0703 ' ‘Industrial & management | 40913 
_ puter programming ae 0704 Metallurgical . _ ' 0914 
re. Systems analysis 7 - 0705 Materials — a 2 “7. O91. 
3 ‘ Other, velated she H 0799" Ceramic - 9916 
3 ‘ ; Textile ; 0917 
Physics ’ . Mining, mingral . . 0918 
% _ ‘ Engineering ‘physics * 0919 
whysics, general : . : Nuclear i 0920 
. (excluding biophysics) ° 1902 Engineering“ uechanice _ 3 0921 
Molecular physics eas ~ 1903 | Environmental, sanitary e - 0922 
Nuclear phygies =i. 4 1904 = ~— Ocean a 0924 
; a og Engineering technologies ; a Se 
oc Chemtscry ; . ee : - 3 a (B.S. & higher) ee - 0925 
: Other, related 2 sf 0999" 
oo Chenitstry, general _ ara : a 
(excludes biochemistry) 1905. Agricultural sciences : 
Inorganic chemistry . ne: 1906 ‘ 8 gk ae 
Organic chemistry — 3 1907 Agriculture, general oo 0101 
Physical chemistry ~~ 1908 Z Agronomy (field crops, SROPS —— 
_ Analytical chemistry - 1909 "". management ) 102. 
Pharmaceuticgl chemistry Se ee 1910 Soils science (management, . 
; ; ; conservation) _ ), ree biee 
, Animal science (husbandry 10 
ies a ae rencet q a . Dairy science (husbandry) 0105 
1901 ~—_-: - Poultry acience 0106 
fh sia fencos, eas a 1911 ' Fish, game, wildlife management 0107 
Asti cs 1919 Horticulture (fruit, vegetable 
< Atmos ie sciences & meteorology 1913 ‘ production) “ 0108 
Geology 1914 | Ornamental horticulture : . 
= Geochemistry : . 1915 © (floriculture, nursery science) = | 0109. 
ee _Geophysice & setemology : 1916 Agricultural, farm management 0110 
Earth eciencee, general ; 1917 Agricultural economics . O1l1° 
: Paleontology — , 1918 _ Food science, technology 0113 
Oceanography : 1919 _. Forestry - \ 0114 
» Metallurgy 1920 Natural resources management = 0115 
~~ = Othar, related 1999 Agriculture, forestry technologies ; 
a oa : pee ey . _. (BS, & higher) 0116 
ie | _ _ Range management . * 0117 
Lo Other, related 0199 
\ - ° Environmental design, general 0201 


City, conmunity, regional planning *.- 0206. 


| i. 
Oe a ee ee . ¢ 
: ~_-—_—SBasedron the "academic Pee a of, highest degree earned, aa indicated in the Central, Personnel Data File, 
i , / ; : ei . 4 ? . 
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. «, TABLE C.1 (cont {nuad) 
Aielogical sciences 


Blologigal, penaval 
Botany, general 

_~Bacteriology 
Plant pathology 
‘Plant pharmacology. * 

- Plant‘ phyaiology, 

; Zoology, general 
Pathology, human & @nimal 
Pharmacology, human & animal 
‘Physiology, human & animal . 
‘Microblology im 
Anatomy , 

Histolog 

Biochemistry 

Biophysics 

Molecular biology . 

Cell biology (cytology, cell 
- phyafology) 

2 Marine biclogy : . 

' .  Blometrics, iphonkeriettcs 

Ecology 
Entomology 
Genetica 
Radiobiology 
Nutrition, scientific 

'  * (axcludes nutrition in 

home economics and dietetics) 
“6 Neurosciencea 
Toxicology 
Embryology . r 
Wildlife biology ° ~ 
Other, rel&ted 
Foods, nutrition 


a e 
b 
{ 
V 
_ & 
’ ‘ 
‘ ‘) z 
a 
A. 
w : 
% ‘ 
at 1 
J ‘ 
; 7 ’ 
| «  @ : | 
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Social sclences 


Phychology, general 
_ Experimental paychology 
(Clinical psychology 
Paychology for counseling 
. Social psychology: 
Psychometrics . 
Statistica in psychology 
Industrial psychology 
Developmental psychology 
Physiological ‘psychology — j 
Other, related : 
Family relations, ehild 
davelopment i" 
- Social. sciences, general 
Anthropology 
Archaeology 
Economj¢s 
Geography ; 
Political science, government 
Sociology: 
’ Criminology 
International relations 
Afro-American cultural studies 
American Indian studies 


Mexican-American cultural pecatee 


‘Urban studies 


Demography he : 
Other, related oe 
Communications, general 
Lingulatics. 


- Area studiea, 


Public adninfberation 7 i 


‘ 
Biological and shysical sclendei & 
engineering, general 


. A 
- _ 


- 2009 


2001 
2002 
2003 


2004 ae 


2005. 
2006 
2007 
2008 Sik 


2010 


_ 2099 


1305 


2201 


- 2202 
2203 


2204 
2206 
2207 
2208 -. 
2209 
2210 
2211 
2212 
2213 
2214 : 


2215 


2299 
0601 


-1505 


0301 to 0399 | 


2102 


e 


4902, 4904 


~e 


cc of aa ” 4g ‘ 
So ss . 4 dud , ( 4 ; ok 
% 4 " eae ce ‘ . : , = y 
Ny Me 2 ’ gee is a 
B Lan - z ; * . 
TABLE oe Orcupat onal Titles ‘Included iff the Federal Employment Analyse re ’ 
Fi eS (ouly for those with sdvarace in science and engineering) " 
Z F A y 
oo ‘ 4 \ PROFESSIONAL = Oe ge ; 
copy TITLE a Co CODE TITLES 
“1510 Actuary | : - 7 0406. Agricultural extension 
1515 Operations research | a4 i 0434 Plant pathology . 
°1520 = Mathematics _ " . 0436 Plant Protectionéquarantine .. ee 
1529 . Mathematical statistician’ ay 0437 ~=—- Horticulture ~ Ss 
1540. obaetatictan ee | ae 0454 — Range qonservation ‘ 
Co oS oO 045% ~~ Sodd shntateation r 
ey a Loo | 2G 0460 | Forestry Wee: 
a oo ,0470 Soil science 
we. & 1310 Physics 4 ; es © 0471 Agronomy a oa 
Ne ea aan - oO ¢ “0475 Agricultural managemeng 
1320 Chemlatry a , . + 0480. General fish & wildlife 
‘ * 4% — -. . “0482 _ Fishery biology — A ue 
‘ljol ‘General physical science : 0485 Wildlife refuge mANAgenEnt | 
1313 Geophysics _ ; 0486 Wildlife biology 
1315 - Hydrology . s s 7 9487 Husbandry : 
Oo, 1321 Met talurgy = : \ : a 
7 _1330 ; Astronomy & apace science ae a 1306 Health physics - 
‘1340 Meteorology ; 0401 General biological ‘science 
9350 Geology <2" e 0403 MicrobLology 
1360 Oceanography : . ; 0405 Pharmacology 
1372 Geodesy " : 0410 2bo lagy 
‘ 0413 Physiology 4 
-.3 Lo 0414 Entomology 
0801 General angineering 7 ; 0430 Botany 
0803 Safety engineering * 0435 Plant physiology 
* 0804 ‘Fire ‘prevention engineering 2. # 0440 Genetics 
0806 Materials engineering - _ : 1: 
* 9810 Civil engineering ~ e 7 ‘ 2 2% i / 
0819 Sanitary engineering we 0101 =; «~Socta\ science ' 
0830 Mechanical engineering e oe ‘0110 . - ‘Edonomdet © 
0840 Nuclear engineering - 0130 Foreign affairs 
0850 —- .. Electrical engineering  «- - : —_ 0131 International relations 
‘0855 Electronics engineering 3) t ‘ - 0135 - Foreign agricultural affairs: 
0858 Biomedical engineering. sa - * - - . O140 ‘Manpower research and anafyeis 
: i 0861 Aerospace engineering — 4. 0150. * Geography 
' 0880 4 Mining engineering ". - . Q180 ‘ Paychology _ j 
‘0881 Petroleum engineering Ps 0184 - Sociology | 
0890 Agricultural. engineering . a 7 4 0190 General anthropology ° 
0892 —s- Ceramic engineering - 0193 Archeology ; 
0893 Chamical engineering : 1370 * Cartography 
0894 |” Welding engineeting ; a 1373 Land surveying 
0896 Industrial engineering , 1 0020 Community planning 
| "  } @ 
a —_ _* . ADMINISTRATIVE | << a bi ag SS 
: - : . 3 . ‘ oye a, 
: 0301 General clerical & — "0342 Office services management : 
_ _ adminietretive a 0343 “Management analysis 
0999 Digital computer systens . . , 4 0345 #Program analysis 
0334 Computer epecitaliat v2 : ; 0346" Logistics management 
0340 Progrem management : . + 0391 Communications management - 
0341 Administrative officer | ya * 0132 Intelligence. 
se coe. 0136 International cooperation _ - 
> Oo, sie 2 a —™ a4 
\ = : ; 
\ ee e ’ 
, 
} ‘ . ; , 56 ? . 
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